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Foreward 


My students have studied the Laguna de Santa Rosa for the past two semesters. 
It is ideal for the study of the environment, standing as it does at the crossroads 
of conflict: growth vs. preservation; regional water management; agriculture 
and more. While the debate about the future of this second largest freshwater 
wetland in Northern California goes on, it is well to remember that the Laguna 
itself is not on hold. It daily becomes less in terms of water quality, wildlife 
habitat, flood storage capacity and community resource. 

These student papers are a snapshot of what crosses a teacher's desk. They are 
replete with typos, errors of fact in some cases, and unabashed enthusiasm for 
the environment. It was never intended that their reports would become part of 
the citable literature. However, it is hoped that their ideas will provide food 
for thought in the on-going public discourse. 

Many of the students were new to Sonoma County. Some are just begining their 
professional preparation while others are poised to graduate and seek their first 
job. With enthusiasm, they set out to learn first hand about the Laguna from 
local experts in government and in the environmental community. You who so 
unstintingly gave your time and 

knowledge are to be commended for enriching the educational experience. 

There is no substitute for a "real world" contact to enhance the "ivory 

tower." More of you came to be our audience as we polished our public speaking 

skills. I thank you all and add my own particular appreciation to 

Bob Sharp, U.S. Fish and Wildlife Service, retired, and Bosco Advisory 

Committee member, Bob Klampt, North Coast Regional Water Quality Control 

Board and Arnold Jensen, Llano Wastewater Treatment Facility for 

leading us on field trips and to Bill Cox, California Department of Fish and Game 

for a presentation about the Laguna. 

The student reports open with philosophical observations that the Laguna issues 
are a microcosm of the global environmental issues of our day (Peterson, p. 1). 
One issue is whether the Laguna should become a formally designated Wildlife 
Refuge. The proposed legislation is tortuous, at best, and will require dedicated 
advocacy over a long period to see it through (Dabkowski,p.15). Whether or not 
this wetland becomes a refuge, it seems likely to be subject to more 
environmental protection under the provisions of the Clean Water Act, Public 
law 100-653(Northcutt, p.169), The Native Plant Protection Act, The 
California Endangered Species Act, and The California Environmental Quality 
Act(Gardner,p. 115). 

The effect of growth on the land uses around the Laguna is the driving force for 
change in the region (Rodriquez,p. 27). In this regard, a most central issue is 
the future role of agriculture. Mellersh(p. 55) and Chavez(p.38) explored the 
impacts of pesticide use and manure upon the water quality of the Laguna. 
March(p.63) compared the most used agriculture preservation methods 
applicable to Sonoma County and the Laguna. Avila(p.77) conducted in-depth 
interviews with the local farmers to learn first hand about these stake-holders 
in the Laguna's future. She concluded that."Agricu!ture must have imput into 
the development of a plan for a sucessful refuge. The co-existence(of 
agriculture) is dependent on joint efforts." 




Two students had a Tom Sawyer and Huck Finn experience canoeing in the 
Laguna(lbach p. 148, Hiidebidle p.136). It underscores the issue of access. 

They were alternately thrilled by the majestic glides of Great Blue Herrons and 
the uncommon sight of a river otter and appalled by the evident pollution which 
assailed their eyes with rusting oil barrels and the rainbow sheen of floating oil 
and their noses with the aroma of petroleum vapors and a dead raccoon. The 
incident was reported to the authorities and suggests that lack of access invites 
pollution when there are no eyes to see the pollutors in action. On the other 
hand, Lewis(p.89) drew upon his experience as a seasonal Ranger in an Alaska 
Wildlife Refuge to suggest that wildlife restoration would require some 
restiction on access to give the living world a change to mend. 

Restoration occupied the energies of several students(Francisco p. 106, Gardner 
p. 115, Hiidebidle p.136, Ibach p. 148, Northcutt p. 169) and they offered 
many practical suggestions such as, beginning with communities or species most 
likely to respond to restoration efforts. The "Circuit Rider" approach of using 
seeds and cuttings from the local area for restoration stock was advocated. 

At our oral presentations, Brenda Adelman aptly observed, "When you have 
solved a problem in one area you often have just pushed it somewhere else." 

This is certainly true of flood plane management which we understand better as 
result of Lindbeck's( p. 176) article and appreciate in Huggin's( p. 188) 
thought that letting some channels become more natural in the Laguna would 
alter events upstream. Another example might be roads. They hold the potential 
for access and at the same time divide the proposed refuge in such a way as to 
potentially turn gene pools of indigeous biota into puddles in the "Island 
Effect"(Nagel>). 

Plikuhn(p.206) has examined the chemical/energy intensive way in which 
waste water is treated. He suggests that smaller communities may wish to follow 
an alternative(and less costly) path to biological sewage treatment and, 
perhaps, the smaller communities now using the large regional facility may 
want to explore disconnecting in the future by using this approach. 

Use of reclaimed water can substitute for water which might have been pumped 
from groundwater sources. The very significant draw down of the wells at 
Sonoma State University may serve as the "Canary in the Mine" to other 
communities on the Santa Rosa Plain that we may be overdrafting the ground 
water resource(Rose, p. 216). It is estimated that half the pollution in San 
Francisco Bay comes from non-point sources. As Christopher(p. 226) points 
out, it is the most neglected aspect of water quality in the Laguna. When the 
first rains of the season came, my class and I were shocked to see the oily murky 
water from the SSU parking lots running into Copeland Creek, to the Laguna, to 
the Russian River, past the point where our drinking water is drawn and on into 
the Pacific. I resolve to work with the Campus community to become a model in 
controlling non-point water pollution. 




Clearly the University best serves the development of the life of the mind 
by encouraging independent thought. Neither my students nor I agree with one 
another about all the particulars in these reports. It was, then, with some soul 
searching, that I deleted a paragraph from David Berg's(p.235) report on the 
media. David interviewed a public servant and quoted him, accurately I think. In 
a judgment call I deleted it from the report since it was potentially sensitive 
and I could not verify whether the speaker knew he was "on record." 

With an eye to the future, two students(Brunnellep. 239 and Reeves p. 245) 
developed an extensive compendium of educational materials suitable for 
elementary school students which focus on the Laguna. These should be an 
excellent community resource for teachers. 

I close with gratitude to my students. Even though we live in the close of the 
"Now Generation" era, they constantly teach me the powerful importance of the 
future and of the moral and ethical responsibility we have to posterity. 

Jean A. Merriman, Professor 

School of Environmental Studies and Planning 

Sonoma State University 

June 1,1989 
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INTRODUCTION 


My knowledge of the Laguna de Santa Rosa was very limited before 
taking Dr. Jean Merriman's Biological Environment Class this spring. 

Since I live in Mendocino County I am much more sensitive to environmental 
issues there. Thus, the introduction of the Laguna in this class has 
broadened my knowledge of this area. 

The Laguna de Santa Rosa is a very diverse area. It is a river, 
a flood plain, a wetland, a marsh and a wildlife habitat which is very 
important to Sonoma County. It is the second largest freshwater marsh in 
Northern California.(1) It extends approximately 14 miles from Cotati 
and Rohnert Park north to the Russian River.(2) Its watershed comprises 
approximately 160,000 acres of land. A part of this area, about 7,000 
acres, also acts as a flood basin which has a water storage capacity of 
80,000 acre feet.(3) This storage basin is critical in times of flooding 
to protect downstream communities such as Guerneville. 

The Laguna also provides an area for wastewater disposal, agricultural 
uses, flood drainage from surrounding areas and wildlife habitat. Plants, 
vernal pools, reptiles, amphibians, fish, flora and fauna can also be 
found in the Laguna. Some of these plants and animals are on the endan¬ 
gered list or are not found anywhere else in the world. 

Riparian forest zones have long been recognized as having the richest 
areas of wildlife habitat in California, both in numbers and diversity.(4) 
Unfortunately, the majority of wetlands have been damaged or destroyed. 
However, there are many areas in the Laguna which do support wildlife 
habitat or that could be restored so that it would support such life again. 
(5) 

In class we were provided with some first hand experience with the 
Laguna through field trips and slide lectures. These provided a visual 
basis to understanding both the positive and negative aspects of human 
development on the area. The Laguna is a wonderful laboratory for 
observation, experimentation and study. It is a library for geology, 
ecology, archaeology, hydrology, vegetation and wildlife, which many people 
can use. 

This class has taught me that the Laguna is a great benefit to the 
community in a variety of ways. It does need our protection which could 
be provided by having the area declared a National Wildlife Refuge. If the 




land is allowed to be unwisely developed, the functions which are now 
performed by nature would have to be replaced with expensive, often fuel¬ 
consuming, technological substitutes. If a flood plain is subdivided for 
homes, then flood control dams, channels, and storage basins must be 
constructed. When natural areas are destroyed, man-made parks must 
substitute for natural recreation areas. The unwise destruction of natural 
drainage and vegetation and the additional facilities which result, represent 
a huge and unnecessary expense to taxpayers. 

The Laguna has been the subject of many studies. More are being 
planned for the future. These studies are necessary in order to protect 
and restore the Laguna so that it keeps working for the benefit of the entire 
community. These studies also raise many unanswered questions. Some of 
these questions have become the basis of the following report. 
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THE PROBLEMS 


Man has been treating the environment as if there were no tomorrow- 
as if there would be no new generations to be sustained by the bounties 
of the earth. Future generations, as well as ourselves, have to drink 
the water and breathe the air. We are all vulnerable to deadly waste, 
ultraviolet light and climatic disasters. When governments, their 
agencies, corporations and others permit chemical pollution, destruction 
of forests, unlimited growth, and species extinction, all in the name of 
greed, they are a threat to our security. 

The Laguna de Santa Rosa has survived man's destructive tendencies 
to date. The question of whether it can continue to survive requires 
our immediate attention. It has already been damaged severely by 
farming, urban sprawl and the demands of a growing population. 

Escalating population is creating additional and more serious 
burdens on the Laguna each year. The problems come from a variety of 
of sources: (6) 

1. Agricultural Chemicals & Fertilizers. 

2. Industrial Pollution 

3. Automobile Pollution 

4. Waste Dumps 

5. Treated Wastewater 

The above list is incomplete as there are many other sources of 
pollution in Sonoma County. These include: (1) Logging, (2) Overgrazing, 
(3) Poor Farming Practices, (4) Poorly Maintained Septic Systems, (5) 
Illegal Dumping of Toxics, and (6) Other Sources of Point & Non-point 
pollution. In addition there are four main areas of concern which should 
be studied more fully: 

1. POPULATION GROWTH 

2. RIPARIAN FORESTS 

3. ANIMAL WASTE 

4. TOXIC CHEMICALS 

Since many of the other important concerns are being addressed at 
this time to some extent, it is important to look closely at these four 
areas. These four problems need to be fully researched because of their 
importance to the community and the Laguna de Santa Rosa. 
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POPULATION GROWTH 


A growing local and world population, making increasing demands 
on the environment, is beginning to take its toll on the land. Greed 
and short-term profits, in many cases, are escalating environmental 
degradation and pollution. In Sonoma County increased population is 
pushing local cities and the county to expand land use. This expansion 
is away from open space, farming, riparian areas and toward expanded land 
use for housing and roads. 

Land use planning is now becoming a large issue for many different 
cities and counties. The Sonoma County General Plan, adopted on March 
23, 1989, is an example of these demands. The plan is very general in 
nature and tries to project existing trends into the future. It is 
reacting to crisis situations created by urban development. 

The plan is not going to be effective in the future because it 
promotes a continuation of our inefficient use of resources. It is not 
only trying to react to pressures but in the process it is trying to 
deal with all of the special interest needs, each wanting their 
share. If this plan used an ecological approach the whole community 
would benefit in the future. 

Instead of planning to deal with existing cities, revitalizing 
housing projects, designing growth to make use of mass transit, trains, 
and bicycles, the plan encourages more single family dwellings, more 
roads and more general highway expansion. These are existing trends. 

It would be easier to build more compact population centers which would 
occupy relatively small areas and have higher population densities. 

This would reduce heating and cooling costs, be more energy efficient, 
require fewer roads and leave more flat land for agricultural use, 
riparian habitat and open space. With a more centralized growth pattern 
the resources of the community could be used more efficiently with 
less demand on areas outside the community for food production, water and 
wastewater disposal. 

The Sonoma County Plan does not research these issues. If we 
are to meet the demands of an already overloaded system, we must look 
at the future and work back to the present from that perspective. Only 
in stepping away from immediate problems and looking at them from a 
future ecological perspective can man take the steps necessary to avoid 
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an environmental crisis. The ultimate stress on our environment 
will be felt first by the Laguna de Santa Rosa. 

RIPARIAN FORESTS 

How important is riparian habitat? The value of riparian forests 
has been understood by a few people for a very long time. It is only 
now being understood by the public because of increased education and 
knowledge of this subject. 

Even in our own local areas the continued depletion of our 
forests threatens to destabilize this county. It could begin by 
generating a slow climate change, both directly by effects on 
the hydrological cycle and atmospheric circulation patterns, and 
indirectly, by contributing to the atmospheric carbon dioxide burden. 

The effects may not be felt in dramatic ways at first but would begin 
to be felt as more and more destruction occurs. 

Riparian forests are of vital importance to all watershed systems 
in the world. Without these forests vital interrelated systems would 
collapse and create additional problems for both man and animals. Without 
forests, there is increased sedimentation buildup, flooding, overloaded 
storm drains in cities, serious soil erosion, water pollution, little 
recharging of underground water supplies, loss of habitat for wildlife and 
fish, loss of riverbank stability and degraded water quality. 

When man alters these systems, expensive and artificial solutions 
have to be constructed. When land is developed, as has been near the 
Laguna, it leads to waterways being straightened and channelized, paved 
channel construction, and in many cases waterways which are erased 
completely. This leads to faster water run-off, little or non-existant 
groundwater replenishment and increased flooding in heavy rains. When 
flooding occurs there is increased public pressure to build more culverts, 
more cement channels, and more dams to prevent flooding. In most cases 
this type of construction just causes more problems for those living 
downstream. 

We have the knowledge, expertise and ability to identify these 
watershed areas and prevent their destruction. This would decrease the 
need for artificial answers. The cost may be reduced by proper planning 
or negated completely. The results of good planning could lead to: 
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1. Helping to restore the Laguna. 

2. Improved water quality in the Laguna. 

3. Increasing wildlife in the area. 

4. Reduced Flooding Patterns. 

5. Groundwater recharging. 

6. Less demand on wastewater treatment facilities. 

7. Less demand on outside water resources. 

There are many and varied reasons for preserving riparian forests 
in Sonoma County. Just to provide a home for wildlife in an otherwise 
highly developed and paved landscape is important. Trees are also a 
necessity for a healthy aquatic system as well. They provide a home for 
fish, keep water temperatures cooler, act as a way for food to reach the 
fish from insects which fall into the water from overhang along the banks, 
and provide shelter for animals or birds which provide insect control. 

Water and air quality are also affected by trees. Forests filter 
and remove pollutants from the air. One acre of trees, for example, 
can remove 3.7 tons of sulfur dioxide and 12.9 tons of dust per year.(7) 
They also support soils which readily absorb rainfall. This water is 
then percolated into the groundwater and streams, replenishing them. 

ANIMAL WASTE 

The third most important problem directly facing the Laguna 
de Santa Rosa is animal waste from dairy farms. This problem is 
costly because of stream degradation and the degredation of the rich 
terrestrial ecosystems that border them. 

Most lush vegetation is located within a few yards of the waterways. 
Naturally, cattle congregate there, trampling the vegetation, beating 
down stream banks, and defecating and urinating near or directly into 
streams. The resultant load of eroded soil and wastes, combined with 
increased stream temperatures because of lack of shading, reduces or 
exterminates certain types of fish population and degrades the water. 

On one of the class field trips. Bob Klampt, an Environmental 
Specialist for the North Coast Regional Water Quality Control Board, 
was asked about water quality in the Laguna. "Depends," he said, 

"...in some areas it is absolutely horrible from dairy farm manure 
run-off." He went on to say that when this manure cooks all summer. 
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in the sun. It can create a toxic ammonia filled environment. There have 
been fish kills from this problem in the past. When organic matter 
decomposes in stream beds the water loses oxygen as well. Thus, Mr. 

Klampt felt that the problem of dairy manure needed to be addressed in 
the future in order to restore water quality and the native fish 
populations which no longer live in the Laguna. 

Cattle also reduce the water-retaining capacity of riparian 
(stream bank) ecosystems, making both floods and droughts more likely. 
Aesthetic and recreational values are also compromised, as camp sites 
become wall-to-wall cow pads and fish populations are reduced. Tree 
seedlings are also eaten or trampled by cattle leaving only an older 
tree population along the banks. This means that there is no renewal 
of a forest which is growing older and dying. 

Another source of pollution in the Laguna is from barn washings. 

The barns where dairy cattle are milked are washed each day. Manure and 
water mix and are collected in ponds. This mixture is then pumped onto 
fields and acts as fertilizer. This is a very energy intensive 
system. It is not only costly for the farmer but requires constant 
repair and supervision. It is easy for ponds to overflow into the 
Laguna or be left in disrepair so that water cannot be efficiently 
pumped onto nearby fields. These ponds need to be more widely 
regulated and additional ways to handle manure needs to be found. 

TOXIC CHEMICALS 

The last, and possible most incidious problem, facing man is 
the threat from toxic chemical pollution. It may come from factories 
as air or water pollution, from agricultural chemicals used in pest 
control, from city or county weed control projects, from golf courses, 
waste dumps, home usage, improper disposal and a variety of other sources. 

Water gives life to the earth. But his most elemental offering 
of nature to man now carries a threat. There are people drinking water 
that is contaminated and in many cases they don't even know it. A flood 
of chemicals has invaded America's drinking water. Chemicals known to 
cause birth defects, nerve damage, cancer and other problems. 

Man-made chemicals have been poisoning our surface water, the water 
which is visible. Now, many of those same chemicals have filtered into 



the vast hidden stores of water held in the ground under us; ground- 
water from which roughly half of the population of the United States 
drinks. These are poisons that may stay captured there for generations, 
collecting in concentrations thousands of times greater than in surface 
water, to move unseen slowly in great plumes to wells across the country. 

Regional reports of the Environmental Protection Agency identify 
serious groundwater contamination in 34 states. There are more than 25 
states where serious contamination has led to the closing of drinking 
wells. California is one of those states.(9) 

The frightening aspect is that very little is known about these problems. 
It is usually discovered only when people begin showing health effects 
from contamination. We have become the main detection system for these 
chemicals. 

The explosion of new chemicals since World War II, over 63,000, 
has brought great benefits.(10) But now it is exacting an ominous price. 
Communities with drinking water contaminated by chemicals are being hit 
with strange patterns of illnesses. But little research is being done to 
determine which communities are in danger. Less research is being done 
on what these chemicals are doing to man. There is no effective 
system to monitor groundwater nationally much less locally. Enforcement 
of existing laws to protect water, are in many cases, neglected. 

In 1973, Congress passed the Safe Drinking Water Act and directed 
the Environmental Protection Agency to enforce it. There have been over 
700 chemicals found in drinking water.(11) The EPA has targeted 129 
as posing the greatest threat in water, but to this date the EPA requires 
that our drinking water be tested for only 14 of those 129.(12) 

Nationwide, one of the major sources of groundwater contamination 
comes from pesticides and herbicides used on farmland. California s 
Central Valley, 7,000 square miles from Lodi to Bakersfield, is an 
area that has the largest known case of groundwater contamination in the 
country.(13) There are 35,000, possibly more, registered pesticides 
which contain 600 compounds in use.(14) The EPA requires tests for only 
6 in our drinking water sources.(15) Many of these chemicals will 
remain in groundwater for generations. 

Many of these toxic chemicals, possibly as high as 80%, have not 
been tested adequately according to EPA standards for their capacity 
to cause cancer, birth defects and genetic mutations.(16) What are the 



consequences of toxic chemical usage? How much is being used in Sonoma 
County? Do we know the full extent of the danger these chemicals pose to 
us and our environment? And who, is protecting us? 

Through increased use of toxic chemicals on our agricultural land, 
our water, our animals, and our food and soil is becoming contaminated. 
The pests which these chemicals are designed to destroy are becoming 
more resistant to these chemicals. In order to control this more 
resistant generation of pests more highly toxic chemicals are being 
introduced into our environment. In the process we are losing beneficial 
plants and animals. 

Mendocino County, like Sonoma County, uses many chemicals which 
are restricted for use. According to the California State Department of 
Food and Agriculture's monthly pesticide use report for Mendocino County, 
dated April 1988, over 4,000 acres of land were treated with 13,346.38 
pounds of restricted chemicals.(17) Eight were applied to apples, 
seventeen were used in landscape maintenance, six were used on grapes, 
seventeen were used on rights-of-way, two were used on non-agricultural 
areas, four were used on pasture/rangeland, five were used on pears, 
fourteen were used in structural pest control, and one was used for 
vertebrate control. These totals do no include non-restricted chemicals 
which can be purchased by the public at grocery stores, hardware stores, 
farm supply houses and variety stores. 

There are nearly 50 chemicals listed in the above chemical usage 
report. According to the State Department of Food and Agriculture, 
their Pesticide Registration and Evaluation Committee is reviewing 13 
of these chemicals because they have been identified as having potential 
adverse health effects in studies of sufficient quality to permit a 
risk assessment. Eleven of the thirteen chemicals are listed in the 
high priority group based on the number of potential adverse effects, 
the nature of potential adverse effects, the number of species which may 
be affected and potential human exposure. 

Under California's Proposition 65, the following chemicals, used now 
in Mendocino and Sonoma Counties, have been identified as having 
potential problems:(18) 

Amitrole Known Carcinogen 

2,4-Dinitrophenol Probable Carcinogen 

Chlordane Probable Carcinogen 





The California State Department of Food and Agriculture is 
reviewing the following chemicals used in most counties including 
both Sonoma and Mendocino counties because earlier studies have 


indicated that there were adverse effects:(19) 


Amitrole 


2,4-D 

Diquat 

Paraquat 


Chlordane 

Lindane 

Simazine 

Dicamba 

Glyphosate 

Diruon 

Oxadiazon 

Chlorpyrifos 

Propoxur 


Oncogenicity study, teratology study, 

Mutagenicity study 

Combined oncogenicity/chronic toxicity study 
Reproduction study 

Combined oncogenicity/chronic toxicity study. 
Mutagenicity Study 

Mutagenicity study, combined oncogenicity/chronic 
toxicity study, chronic toxicity study, 
Oncogenicity study 

Mutagenicity study, oncogenicity study 
Mutagenicity study 

Combined oncogenicity/chronic toxicity study 
Neurotoxicity study, mutagenicity study 
Oncogenicity Study. 

Mutagenicity Study 

Chronic toxicity study, oncogenicity study 
Mutagenicity study 

Mutagenicity Study 

Chronic Toxicity Study, Combined oncogenicity/ 
chronic toxicity study 


In 1988, Ukiah's drinking water at the tap was tested for some 
of these chemicals plus several which had been banned for several years. 

Traces of Lindane, 2,4,5TP and Silvex, 2,4-D, Endrin, Toxaphene and 
Methoxychlor were found. This is the same drinking water which is 
shipped from Lake Mendocino to Sonoma County residents for drinking 
purposes. There are so many chemicals in use in each county, the cost 
of testing water for each one is enormous, and therefore, many of these 
chemicals pass through the system without being detected. Powdered 
activated carbon can be used to remove some of these chemicals depending 
on their formulations. It is costly, not used in Sonoma's wastewater 
treatment plant or in their normal drinking water processing because 
of cost. Since testing requires time many chemicals are already through 
the treatment plants before it is known that they are there and preventitative 
measures can be taken. 

These pollutants and many others are heading toward the Laguan de 
Santa Rosa. Agricultural run-off is one major source of chemical 
pollution. Enormous amounts of chemicals are sprayed annually in 
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each of California’s counties. Combined with other sources of pollution 
this is amounting to a tremendous threat to our community. 

CONCLUSION 

The Laguna de Santa Rosa is a microcosm of the problems which 
are happening all over the world. This small area is of invaluable 
importance to Sonoma County in a variety of ways. The problems facing 
the Laghlin from overpopulation are many. This population will continue 
to have adverse effects until more ecologically sound principles are 
adopted. 

It is very easy to point a finger at other areas of the world 
and give advice to them. We want to protect South American Rain 
Forests and wild animals in Africa. They are distant places and what 
happens in those areas have some effect on the entire world. And yet, 
it shows greater courage to take a controversial area closer to home 
and try and protect it. It takes a dedication of time, money, and hard 
work to make those changes. It is necessary, not only to protect 
our own environmental ecosystems, but to set an example that the rest of 
the nationa and world can follow. 

We owe a great debt to those who have dedicated themselves to 
this cause. They inspire us and help us to understand the value of 
the treasures which surround us and are necessary to the survival of 
future generations. We must take a stand now to preserve for posterity 
those things which we use and take for granted. 

We need leaders, from the President of the United States to our 
local city council, who do not confirm our cherished illusions and 
cater to our prejudices and insecurities. We need leaders who will tell 
us the truth, however painful, and who will trust the people with the 
truth. We need courageous, ethical, and moral ways of acting and 
dealing with our treasurers. We can no longer afford the luxury of 
greed and excessive profits. We must also realize that the technological 
"fixes" may not work. It is an interrelated society which we live in 
today. Prevention and future planning must be our goals. The future 
is at stake. 
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If the Laguna d© Santa Rosa is designated as National wildlife 
refuge (WL.R) it will become one of more than 400 existing refuges that 
span the continental United States, as well as Hawaii, Alaska and several 
U.S. territories. In all, these areas encompass more than 90 million acres 
of prime wildlife habitat. 1 These managed harbors for wildlife didn't 
come into being over night, rather they evolved from a long and often 
tedious process throughout this century. For over 80 years a sucession of 
laws have been passed to ensure the protection of wildlife; it is this legal 
historial perspective and its effects on the Laguna de Santa Rosa that will 
be discussed. 

When the first Europeans came to North America, wildlife was 
prolific. The indigenous people of North America had a strong sense of 
land stewartship and practiced subsistence hunting, gathering and small 
scale sustainable agriculture, this allowed other creatures to co-exist 




among them in great numbers. 





This balance between humanity and nature started to totter 
seriously out of equilbriurn as the new world was settled by Europeans. 

The new settlers greatly altered the North American wildlands by felling 
forests, farming prairies, dyking wetlands and hunting excessively. 

By the 20th century much of the U.S.'s remaining wildlife were 
remnants of once great numbers. Many Americans had come to realize that 
wildlife, especially big game and waterfowl, were in danger because of 
these excessive human activities. During the early 1900’s, the federal 
government had set up The Bureau of Biological Survey to try and cope 
with some of these probelrns, but it was ineffective, as it was operating 
within the Department of Agriculture which was primarily concerned 
with wildlife's relationship to agriculture. 2 

Fortunately, this increased awareness was also the impetus for the 
formation of many citizen’s environmental groups like The Sierra Club and 
Audubon Society. These groups were more effective in combating wildlife 
and habitat losses because of fewer bureaucratic influences. 3 

It was the outcry from these organizations and the environmental 
concern of President. Roosevelt that served as the stimulus for the 
establishment of the first WL.R at. Pelican Island, Florida. The Pelican 
island refuge was set up as a bird sanctuary, so that, the renrnant 




populations of brown pelicans, herons and egrets might have a safe 
nesting ground far away from the bullets of avarious plume hunters, that 
threatened to reduce these bird's numbers still further. 4 

Additional areas were reserved by Congress from federally-held 
lands into the WLR system. Included was The Wichita Mountain Wildlife 
refuge. This forest was designated two years after Congress had 
considered turning the entire forest reserves, now known as The National 
Forests, into game reserves. These reserves would have been closed to 
the taking of all wildlife that lived within them. This consideration never 
came to pass, but it helped pave the way for the seven additional game 
preserves that were added to the WLR system between 1904-1914. 5 

It was not until 1924 that Congress authorized the first purchase of 
private land for incorporation into the refuge system. This addition of the 
Upper Mississippi River Wildlife and Fish Refuge, a major waterfowl 
production area, was unique because it was the first time private land 
was purchased specifically for inclusion into the refuge system. 
Previously, only already federally-held lands were incorporated into the 
WLR system; these areas were not always a significant addition into the 
WLR system, because they were not as ecologically vital, as these private 
lands, incorporated later. 
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This important waterfowl production area incorporation and, many 
other wetlands that were later designated into the WL.R system, were 
prompted by the passage of The Migratory Bird Treaty Act of 1918 and The 
Migratory Bird Conservation Act. of 1929. The treaty of 1918, an 
agreement between the U.S., Mexico, Japan and Great Britain, (acting for 
Canada), provided federal responsibility for the welfare of Migratory 
waterfowl. It also set up regulations controlling the: 

.... taking Jt possession, selling,, transportation 
and importation of migratory birds. 6 
Although the Migratory Bird Treaty acknowledged Federal 
responsibility for migrating waterfowl, it did nothing to initiate the 
acquisition of suitable habitat. 7 This short corning in the law was 
eventually compensated for in 1929 when ,after eight years of lobbying, 
conservationists persuaded Congress to enact The Migratory Bird 
Conservation Act. This act set up a comrnisssion that recommended 
necessary habitat to be purchased and/or rented at a price set by the 
committee to ensure the perservation of these migrating birds. The 
Commission fixed the price at which the land could be rented or purchased. 
This act was instrumental in researching and pricing suitable habitat for 
migratory waterfowl, but Congress did little to provide funds for land 
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acqusition. 8 

The funding weakness in the Migratory Bird Conservation Act, a 
drought in the Great Plains, and extensive dyking and draining of wetlands 
for farm improvements, combined to severely reduce and degrade existing 
marsh lands in the mid-west. Fortunately, environmentalists, supported 
by the conservation minded adrninstration of Franklin D. Roosevelt, once 
again pressured Congress to act. 9 Congress responded with The 
Migratory Bird Hunting Stamp act of 1934 which required that all 
waterfowl hunters, sixteen and older, purchase and possess a valid "duck 
stamp," before they would be allowed to hunt. The cost, of the first "duck, 
stamps" were one dollar. 90% of these earned tax revenues were used by 
the Secretary of the Interior to locate and purchase areas suitable for 
migratory bird refuges and waterfowl production. 10 

Within the same year the Stamp act was passed. Congress enacted 
the Fish and Wildlife Coordination Act of 1934. This law authorized the 
acquisition of land for fish and wildlife to help conserve life forms 
impacted by water diversion projects, then being taken on at an 
acceIterated pace by other federal agencies. 1 1 

Shortly after the Fish and Wildlife Coordination Act of 1934, the 


Bureau of Biological Survey was transfered to the Department of the 





Interior and consolidated with the Bureau of Fisheries. The two agencies 
were then renamed into one cohesive agency. The U.S. Fish and Wildlife 
Service, Separated from the Department of Agriculture, the service was 
better suited to act in the sole interest, of wildlife. 12 

Although the Bureau of Biological Survey had been reorganized, 
designation of Wildlife refuges continued by executive order between 
1936 and 1939, when President Roosevelt created 5 refuges by 
purchasing private lands in Arizona, Nevada and Montana. These lands, 
unlike the majority of the previous waterfowl refuges, served as reserves 
for larger grazing animals. 13 

Acquisition of private lands, from the general revenue coffers 
continued under several congressionally mandated acts, including the Lea 
Act of 1 948, which authorized the purchase of land to be used for the 
establishment of refuges within California. The Fish and Wildlife Act 
(FWA) of 1956, created an unequivocal wildlife protection policy for the 
new department of U.S. Fish and Wildlife service. Its new role included 
the management and conservation of existing wildlife refuges and the 
"research" and acquirement of new lands that could be included into the 
WLR system. 13 In addition to the FWA, the Endangered Species Act (ESA) 
of 1970, also funded by general revenues, provided the U.S. Fish and 





Wildlife with land acquisition monies to conserve species endangered 
with extinction. 14 

In addition to these three acts, the Lea act the ESA and the FWA, 
Congress supported WLF establishment by enacting the Land and Water 
Conservation act which bolstered the U.S. Fish and Wildlife Service's 
funding basis by allotting offshore oil and gas revenues for further refuge 
acquisition. 15 

Equally as important as the Land and Water Conservation act (LWCA) 
was The Small Wetlands Loan act of 1970. This law allowed the U.S. Fish 
and Wildlife service to borrow against duck stamp revenues,for the 
purpose of accelerating the purchase of waterfowl habitat. IS 

All these legislative acts were part of a crucial effort to fund the 
incorporation of private lands into the WLR system. Today the Federal 
government has a few ways in which it utilizes these funds to establish 
WLR. One of the most frequent establishment methods has been 
designation by the Secretary of Interior, acting on recommendations from 
the U.S. Department of Fish and Wildlife. This method is the most 
common, in fact about 80% of all existing refuges have been established in 
this manner. Sadly, over the last eight years many of theses acts, 
designed to fund WLR from general revenues, have been cut and or 



enormously scaled down. For instance, recommended appropriations for 


the Land, Water and Conservation Act during the Reagan administration 
was nil ! This irresponsible recommendation was never fully approved by 
Congress. But these recommended budget fiascos have forced the U.S. Fish 
and Wildlife Service to cut, and compromise, many of its projects, 
including the establishment of refuges. This lack of funding has made the 
Service more apt to designate pristine lands as WLR, rather than degraded, 
urbanized areas, such as the Laguna de Santa Rosa. These pristine areas 
do not require as much management or restoration, both of which are very 
costly. 16 

Luckily, Congressman Bosco, who asked the Fish and Wildlife service 
to review the Laguna, did not stop at their refusal to create a refuge, 
instead, he sought to designate the Laguna in the second and least common 
way, through Congressional legislation. 

The legislative process is often lenghty and complicated; for 
example before the Laguna bill is successful, it must pass through 6 
Congressional phases, 6 committee movements through the Senate and 1 
or deliberations in a House-Senate Conference Committee before final 
presidental approval. 16 

Believe it or not this is only half the battle, as these proceedings 




will merely authorize the U.S. Fish and Widlife Service to acquire and 
draw up management, plans for the Laguna refuge, but it will not provide 
acquisition funds. Once the bill is approved, Bosco will then have to 
present his case before another committee, The House and Senate 
Acquisition Committee, to request funds. Because of these budget cuts, 
mentioned earlier, actually full funding of The Laguna de Santa Rosa 
refuge could take years. 16 

As I've demostrated, the democratic legislative process is lengthy 
and complicated. Places like the Laguna only suffer further, when having 
to wait for proper restoration and protection. That is why I feel it is 
essential that areas of ecological importance be protected, by the U.S. 

Fish and Wildlife service, long before they are degraded, and while there 
is still time to wait for the slow checks and balances of our bureaucratic 
democracy--that seek to save them. Therefore, we as concerned citizens, 
students, and environmentalists, must send a strong message to our 
elected representatives. A clear staternent--by letter writing and grass¬ 
roots organizing—that protests the slashing of the U.S. Fish and Wildlife 
Service's budget and funding as intolerable, irresponsible and undesirable. 
In addition, we must demand that the coffers of acts, that rely on general 
revenues, like: The Lea act, Endangered Species act, Fish and Wildlife Act 




and the Land and Water Conservation Act., be filled rather than emptied, 
for if we allow other species to drift into extinction, we ourselves have 


little chance for survival. 
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THE EFFECT OF GROWTH 
ON LAND USES AROUND 
THE LAGUNA DE SANTA ROSA 

INTRODUCTION 

When I began my research on the Laguna De Santa Rosa, it I 

was as an outsider to Sonoma County. Having just moved up to ! 

Rohnert Park in January to attend the spring semester, I was 
not at all knowledgeable of current events in the area. By 
following the newspaper and recent articles from class, my 
understanding of the issues concerning the Laguna grew. I 
also became aware of the vast conflicting interests involved 
in what to do with and. about the freshwater marsh. Since my 
major is planning, I decided to incorporate my field of study 
into the research project. By describing land uses and their 
effects around the Laguna, hopefully I can express my findings 
and concerns about what to do with this extremely valuable 
natural resource. 

WHERE I FOUND MY SOURCES: 

I gathered the bulk of my information for this report 
from three main sources; The Environmental Resource Room(Rachel 
Carson Hall, Room 5) for ENSP students, the Rueben Salazar ! 

i Library on campus, and from the Environmental Center of Sonoma | 

County located in Santa Rosa. Augmenting these resources were I 
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the Planning Department of Sonoma County and from a public 
hearing addressing the Laguna (April 6, 1989). These sources 
yielded a virtual plethora of text on land use surrounding 
the wetlands. Thus, narrowing the scope of my report was 
a difficult task in itself. The result was to limit the 
discussion of land use analysis as it relates to effects 
of growth around the Laguna. 

FINDINGS 

The Laguna De Santa Rosa is a major tributary of the 
lower Russian River located in Sonoma County, California. 

It flows south to north through the Santa Rosa plain. 

Originally, the fourteen mile long inland wetland existed 
in dense riparian landscape. 

Land uses around the Laguna include residential, flood 
plain, agricultural, wastewater disposal, recreation and 
resource conservation. The land use map included in the 
West Sebastopol specific plan, shows that agriculture is 
the dominant land use around the wetland (See Appendix A). 

However, within the last 10 to 15 years the area has 
accommodated much of the growing demand for rural-residential 
housing occupied by people whose main income is not agricultural 
based but urban and suburban employment. Recently, there 
has been a steady migration of people from the urban city 
areas to the rural suburban areas of the countryside. More 
people are settling for the commute to the city and the fresh 




air of the country. Others wish to settle in these areas to 
retire. 

As a result, dramatic physical changes have occurred. 

The orchards surrounding the wetlands have sprouted houses; 
the education, transportation, fire and commerce systems 
have encountered rapidly increasing demands; the ability 
of local government to provide, maintain, and improve services 
has been strained; and the Laguna has suffered a potentially 
significant synergistic effect from growth. 

The rush of growth into the area has caused some hasty 
planning decisions. Currently, incompatibilities exist between 
several parcels zoned for agricultural and residential uses 
that are mapped adjacent to each other. Agricultural uses 
create noise, dust, odors, and sprays. Increased residential 
uses lead to additional trespassing, vandalism, new fencing, and 
other costs. 

Both agriculture and residential uses potentially impact 
water quality in the Laguna. From agricultural uses, point 
sources of pollution such as pesticides and sediment drain 
into the wetlands through irrigation and rain. From residential 
uses, non-point sources of pollution in the form of urban 
run-off alter water quality in the Laguna significantly. 

These conflicting uses may also adversely effect the waterway's 
use of its flood plain. At the same time, wastewater disposal, 
while potentially benefitting agriculture, has resulted in 
the displacement of established agricultural enterprises. 



Besides increasing the problems of farmers and encouraging 
lot splits for subdivisions and other commercial uses, the 
rapid urban growth has increased the amount of sewage to the 
point where new systems or solutions must be developed. The 
local cities (Cotati, Rohnert Park, Santa Rosa, Sebastopol) 
that use the Laguna for disposal of their aggregate treated 
effluent are turning to the Triple Use Plan. This plan will 
provide for storing sewage water and using it to irrigate feed 
crops and pasture land. Irrigation may make the acres of land 
needed for effluent disposal more productive and viable for 
commercial agriculture. 

Public works in the wetlands area include the Laguna 
Sewage Treatment Plant (Which is used for treating the collective 
effluent from the afore-mentioned local cities), ponds and 
irrigation lines, and several test wells. Although the 
dominant land use of the area is agriculture, additional 
uses also include serving as a fish and wildlife habitat 
and spray irrigation of sewage effluent during the dry season. 

The stream itself serves as a disposal transport system for 
sewage effluent during the wet season. Portions have been 
cleared and channelized to accelerate drainage of some areas, 
in order to lengthen the agricultural growing season. 

Low flatlands in the floodplain are used almost exclusively 
for grazing of dairy and beef cows and production fodder and 
silage. On the western hills are found many fine orchards 




and vineyards, as well as grazing. This agriculture has been 
profitable in the past. 

The major income for the city of Sebastopol is the apple 
industry. Economic pressure has increased due to urban growth 
and the higher taxes and other problems it brings. Approximately 
one-third of the land in the Laguna is in agricultural preserve. 

Zoning plays an important role in the selection of land 
uses around the Laguna. Two zoning types in particular play 
an especially important part in limiting development in areas 
adjacent to the wetlands. The zoning designations F-l (flood 
plain, level one) and F-2 (flood plain, level two), are used 
primarily for exclusive agriculture. The reason for this is 
that any major development (i.e., commercial and/or industrial) 
on this area would be destroyed or severly damaged during 
flooding. Both of these zoning designations can also be subject 
to minimum lot sizes. These minimum ratings can help preserve 
open space, but they also show the increased pressure of lot 
splitting and. urban development. This can be seen along the 
fringes of Sebastopol and Santa Rosa. 

Both F-l and F-2 zoning protects the area from major 
development, but does not protect the riparian vegetation, 
wildlife or waterways from other forms of encroachment. Other 
measures to do this have yet to be taken, for agricultural 
practices and wastewater treatment have been detrimental to 


the Laguna. 



SUMMARY AND CONCLUSIONS 


The Laguna area would be best suited for use as a buffer 
zone. In this way, the area would serve the purpose of 
providing an open space between the wetlands and the urban 
development occurring around it. It would also prevent the 
Sebastopol region from becoming another heavily urbanized 
suburb. Suburban sprawl similar to the Bay region or Los 
Angeles would be deleterious to the Lagunas' well being. 
Measures need to be taken to stop this from happening before 
it is too late to rectify. 

At the location where the water of the Laguna recedes 
each spring, large areas of rich and fertile soil are left 
behind. This land is great for agricultural purposes. Yet, 
this land should not necessarily be used for its highest 
monetary value. By pushing aside the obvious economic benefits 
of this land use in favor of using the area as a buffer zone, 
the wetlands would be much better off, ecologically speaking. 

In addition, the quality of life for the citizens of the 
Sebastopol region would be placed at a high level of scenic 
and natural beauty. By setting the importance of citizens' 
lifestyles above economic gain, the area would become truly 
unique, as is the Laguna. 

The wide open fields and spacious pastures are a very 
necessary buffer zone for the wildlife in the wetlands area. 
They provide resting places for the non-aquatic wildlife. This 
productive open space should remain this way. 
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A list of the possible solutions for the problems that 
growth creates for land use around the Laguna area would be 
endless. However, it is pertinent that a buffer zone exist 
around the cities that border the wetlands for the environments' 
benefit. This not only applies to current development, but 
for future building proposals as well. This can be accomplished 
by using planned area zoning based on population dynamics. 
Overall, the Laguna De Santa Rosa's maintenance as a valuable 
natural resource should remain the top priority. The benefits 
of its existence, as opposed to the adverse impacts of living 
with the wetland ecologically damaged or destroyed, is far 
too great to risk. 


3 * 




REFERENCES CONSULTED 


1. DeMars, John and others. Laguna De Santa Rosa Environmental 
Analysis and Management Plan, Sonoma County, May 1977. 

2. Hacker, Diana. Rules for Writers: A Brief Handbook, 

New York, NY. St. Martin's Press, Inc., 1985. 

3. Laguna Advisory Committee Report to the City of Sebastopol, 
Laguna Advisory Committee, January, 1988. 

4. Madrone Associates, Bio-geographical Atlas of Sonoma County, 
1976. 

5. Miller, G.T. Jr. Living in the Environment, Belmont, CA. 
Wadsworth Publishing Company, 1988. 

6. Sonoma County Community and Environmental Services Planning 
Division, West Sebastopol Specific Plan, October 1979. 

7. Sonoma County Water Agency. Laguna-Mark West Zone 1A 
Master Plan of Drainage, Cotati, CA. August 1972 

8. United States Department of Commerce: Economic Development 
Administration. Zoning for Small Towns and Rural Counties, 

June 1975. 



APPENDICIES 





































































































































































































































































































































































































































































r-ft A ft ' <3> 





































































































































PESTICIDES AND SOILS AROUND THE LAGUNA DE SANTA ROSA 
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THE LEADING TRAIL 


Interest leads to ideas, ideas draw you into new areas 
of exploration, new areas may hold more interest, and the 
pursuit of knowledge continues. The research on the Laguna 
de Santa Rosa was like that. Every time I tried to focus on 
a specific topic, I found myself being led by my own 
curiousity into another realm. Each succeeding idea led me 
deeper into the complexities of the Laguna de Santa Rosa); it 
became a leading trail. 

I started the project with little idea of what the 
Laguna de Santa Rosa was. If someone had asked me in 
January 1989 to describe it I would have looked rather blank 
and said, "you mean the big duck pond near Sebastopol?". 
Several field trips and pages of reading later I wasn't 
quite so ignorant. By then my interest was leaning towards 
bank degredation and/or the possibilities of restoration of 
riparian habitat. By some odd round-about route I began 
focusing on run-off and water quality. About that time I 
bumped into soils and stopped thinking of them as "dirt". 
Soils seemed so tangible in comparison to water that I dug 
in (excuse the pun), and began to look at the relationship 
between soil types and pollution by agricultural chemicals. 
Hours of research later I knew I'd finally found what I was 
looking for, a way to tie my interest in soil, water, 
pollution and agriculture together. 
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GENERAL INFORMATION 


The area that I took into consideration is the Laguna 
de Santa Rosa, south of Highway 12 and east of Highway 116. 
It is located in the Santa Rosa Valley, in Sonoma County, 
California (see Appendix A). The Laguna is part of the 
Santa Rosa watershed, and in the rainy season acts as a 
flood control basin for the Russian River. 

The bedrock beneath the Laguna was formed some 60 million 
years ago, during the Mesozoic Era. During the Jurassic and 
Cretaceous Periods much of California was covered in ocean 
and ocean sediment. This sediment was compressed and folded 
to form the metamorphic Fransiscan Formation which rests 
beneath much of the Laguna today. Two other Formations, the 
Glen-Ellen and Younger Alluvium are also found in some areas 
beneath the Laguna. 

POLLUTING OUR NEST 

"Pesticide residues have been found in crops, processed 
foods, surface water, and groundwater."1 

How could this happen? Shouldn't we be outraged? 
Pesticide pollution occurs because 607. of the 2.6 billion 
pounds of pesticides sold in the United States are used on 
the agricultural crops that we consume. That is about 13 
pounds of pesticide per year per person. We are all 


1 The Washington Spectator, Nov. 15, 1988 



responsible in part for the demands placed on the production 
standards of agriculture. If we were more lenient in what 
we thought produce should look like, the use of pesticides 
could easily be reduced. Considering the huge amounts of 
agricultural pollutants that are used, is it any wonder that 
pesticide residue shows up where it isn't wanted? 

In regard to the Laguna de Santa Rosa and surrounding 
area which produces corn, apples, and grapes, what 
agricultural chemicals are used and where do the residues 
end up? I began looking to see what pesticides are used on 
these crops, or in the close vicinity of the Laguna. I 
wanted to know if they were affected by the type of soil: 
did they run-off, percolate, accumulate? What happens after 
application? As has been drilled into my head this 
semester, there is "no away", so where do they go? If 
Sonoma County is comparable to the rest of California, and 
other states, we might want to beware. The residue from 
pesticides and other pollutants end up in wells, aquifers, 
the air, soil, and surface water, just to name a few. 

SOURCES OF POLLUTION 


The two principle sources of pesticide pollution in the 
United States are run-off and aerial spray drift from 
agricultural lands, and discharge from industrial pesticide 
manufacturers. In this paper it is the former that I will 
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be refering to. Other sources of pollution to the Laguna are 
municiple sewage releases, wastewater from the apple 
processors, and animal wastes from local dairies. The 
sources and pollutants I will be focusing on are pesticides 
used for agricultural practices and carried by run-off. 

THE POLLUTANT PLAYERS 


The degredation of organochloride and organophosphate 
pesticides, like Endrin, Malathion and Diazanon are affected 
by a variety of factors. Breakdown of these compounds is 
dependent on organic content, soil type, moisture, 
temperature and microbial biota, to name the major ones. 

Organochlorides are relatively "hydrophobic", they are 
not readily water soluble. The effect that these pollutants 
could have on the Laguna is dependent on their solubility. 
Because the organochlorides are more likely to have tight 
bonds with soil particles, they have a tendency to travel as 
suspended particulate matter in run-off water and settle 
quickly to the bottom of the Laguna. They may remain bound 
to the soil for extended periods of time, so although the 
water may have very minor amounts of pollution, if 
disturbed, the pollution factor may substancia1ly increase. 

The persistance of pesticides is increased by the larger 
internal surface of clay which promotes stable 
soi1-pesticide bonds. Both the organochlorides and 
organophosphates are more readily adsorbed into soils rich 




in organic materials and with higher clay contents. 

Sandy soils adsorb the least of the pesticides, with 
increases running up from silty clay, light sandy clay loam, 
coarse silt, silty clay, sandy loam, clay loam and muck. 

This factor of soil composition will be discussed at greater 
length later. 

The organophosphates are less persistant than the 
organochlorides. Their degredation is measured in a matter 
of weeks, rather than years. The more rapid degredation of 
these organophosphates is due to the fact that they have a 
weaker bond with the soil particles which makes them more 
mercurial. Water increases the rate at which they are 
volitilized. Soil moisture reduces soil bonds for these 
chemicals by filling adsorption sites in the soil structure 
that could be used by the organophosphpates or the 
organoclorides. Soils with a high moisture content are 
inclined to promote leaching of the more soluble pesticides. 
Temperature also may cause variation in degradations time. 
Lower temperatures reduce the speed at which the processes 
of volatilization, and chemical and/or bacterial degredation 
take place.(See Appendix B). 

LAGUNA SOILS 


The land around the Laguna is rich agriculturally. It 


supports a variety of agricultural crops, from hay to 



orchards, each with different pollution problems. This is 
due to a number of different soil types, characteristics of 
each, and pesticides used on them. 

**Clear Lake-Reyes Association** 

The Clear Lake-Reyes Association, commonly called Clear 
Lake Clay, a rich floodplain soil. The Laguna has several 
locations where it may be found (refer to Appendix A). 

Clear Lake Clay as it sounds is high in clay content, and 
athough it is underlain by gravel it is quite impermeable. 

It drains so slowly that it tends to pond and the 0-27„ slope 
limits run-off and erosion to minimal amounts. The water 
table beneath this is quite high, 3-5 feet from the surface. 

Clear Lake Clay is one of the "safest" soils used for 
agriculture around the Laguna. The land is used primarily 
for raising oat-vetch and oat hay, or pasture. Pesticide 
are used very little. Much of this area is irrigated with 
wastewater effluent during the dry months; in the winter it 
is often flooded by water backed into the Laguna from the 
Russian River. This nearly year-round rinsing degrades, or 
removes by run-off, build up of pollutants that might occur 
in the soil. 

**Pajaro Association** 

Of similar composition and uses is the Pajaro 
Association, a clay loam, or sandy clay loam. It is a 
depositional soil found in the seasonal floodplain, and like 
the Clear Lake Clay, it too is underlain by alluvial gravel. 



The slope of the Pajaro Association is only 0-27., relatively 
level which reduces run-off. The high clay content and 
large amount of organic material speeds the de grad ation 
processes of pollutants, as does the slow infiltration rate 
which leaves the soil wet and even ponded until early 
summer. The slow infiltration rate is greatly influenced by 
the high 3-5 foot water table. Since this soil type is used 
mostly for pasture, pesticide pollution is not a major 
hazard. The seasonal flooding tends to breakdown and remove 
pollutants. 

**Huichica-Wright-Zamora Association** 

The third Laguna soil with high clay content and 
limited use as agricultural land due to very slow 
permeability and drainage is the Huichica-Wright-Zamora 
Association. In the Laguna area it is another "safe soil" 
with regard to pesticide degradation. It is high in clay 
content, nearly level, and has a thick layer of clay hardpan 
about two feet below the surface. This decreases the risk 
of pesticide pollution in three ways. The clay helps speed 
the degredation, there is minimal run-off, and leaching 
pollutants are stopped from reaching the water table when 
they become bound to the hardpan layer. The soil's slow 
permeability also makes it useful only for pasture and hay 
production which require few pesticides. 


**Yolo-Cortina-Pleasonton Association** 



The Yolo-Cortina-Pleasanton Association is a fertile 


gravelly sandy loam. It is quite level, with a slope of 
only 0-27,. The high gravel content makes this soil's 
permeability and infiltration rates very rapid. Due to the 
excessive drainage this soil is often irrigated in the 
summer months. 

The Cortina soil supports vineyards and orchard, both 
of which have a variety of agricultural chemicals used on 
them. The vineyards have sulfur, fungicides and 
organophosphate in^esticides (Dursban) used on a regular 
yearly basis. The pesticides are sprayed from the ground if 
possible to eliminate spray drift. Aerial spraying is done 
only when the soil is too wet to use a vehicle without 
damage. The orchards and the chemicals used there are the 
true culprits when it comes to the threat of creating a 
pollution problem. The pesticides most commonly used in the 
orchards are Ethion, Malathion and Diazanon.2 These are 
both persistant organophosphate insecticides that last at 
least six months (see Appendix C). They are normally 
sprayed in March while the trees and corresponding insects 
are dormant. The insecticides are often mixed with oil to 
reduce the solubility, this tends to keep the chemicals on 
the trees longer. This mixing also help to reduce the 
amount of pesticide that reaches the ground and can become 
run-off in the heavy spring rains that are so common in 
Sonoma county. 


2 Deputy John Westaby, Ag. Commissioners Office 



The organophosphates usually make weak bonds with sandy 
soils. The presense of water also breaks these bonds fairly 
easily as these insecticides are soluble. All these 
factors, when added to the Cortina soil type and the summer 
irrigation make for the perfect conditions to create a 
pesticide pollution hazard. There is a saving grace here 
though. The lack of slope nearly eliminates the transfer of 
pollutants in surface run-off, as suspended particles, or in 
solution. That still leaves us with the question of where 
does the chemical go? The answer is that most of it 
degrades within six months (degredation being the time it 
takes to breakdown to <757„ of the original application). 

Now for the real problem, the OP's are soluable and when 
in soils with high moisture content they have a tendency to 
leach through the soil. The true hazard then is to the 
groundwater. It seems that by chance we have been lucky 
again, the OP's normally leach through only the top three 
inches of soil before becoming immobile, or breaking down 
into less harmful chemicals. There have been no specific 
studies on the Cortina Association and if the pesticide 
pollutants actually reach the groundwater, checking some 
local wells might be a starting point if there was a further 
intrest in this potetial problem. 

**Goldridge-Co tati-Sebas topol-Blucher Association** 

The final soil type I looked into is the 
Goldridge-Coati-Sebastopo1-Blucher Association. This is a 




sandy loam, well drained with slow permeabilty. Like the 
Cortina it is used for vineyards and orchards, with one 
major difference, the slope where this type is found ranges 
from 2-157,. This leaves it much more prone to run-off of 
pesticides in solution or as suspended particulate matter. 
The other possible hazard is the fact that the water table 
is less than 5 feet below the surface. Earlier I stated 
that the pesticides only leach through the top three inches 
of soil, that should be qualified by adding in the best of 
circumstances. In reality about 27, of the pesticides are 
capable of leaching into the watertable. The Sebastopol 
sandy loam has the potential to allow the leaching of 
pollutants through to the water table. This is especially 
true since it is often irrigated. 

CONCLUSION 


From the investigation I have been involved in my 
conclusions are that the soils around the Laguna de Santa 
Rosa are faily safe, but is the water? It seems that 
run-off is the major hazard, with aerial spraying and 
leaching into ground water far behind. How do we solve, or 
at least mitigate the problems? 

The best solution is to reduce, or eliminate, the use 
of pesticides by increasing our reliance on biological 
controls. The next best thing is to use careful 
agricultural practices. Limiting erosion, and run-off, by 



contour tilling, and crop cover, can greatly reduce these 
problems. Also supervision of irrigation, to control 
excesses that promote run-off and pollution of the Laguna, 
the Russian River, and ultimately the Pacific Ocean. 
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APPENDIX A 
SOIL ASSOCIATIONS 

Clear Lake Clay Association- AS & 

Pajaro Association- S5& Pd. 1 ^ 

Huichica-Wright-Zamora Association- 
Goldridge-Cotati-Sebastopol Association- pi S'p£, 
Yolo-Cortina-Pleasanton Association- m C, s<\- 
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APPENDIX B 

DEGREDATION PROCESSES OF PESTICIDES 
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DECOMPOSITION 


BIOLOGICAL 

DEGRADATION 


LEACHING 


* INDICATES DEGRADATION PROCESSES 
ALL OTHERS ARE TRANSFER PROCESSES 


WATER TABLE 


Persistence of Herbicide Residues in the Soil 


l,K - 11 Processes influencing the behavior and fate of herbicides in the soil 
cber and Weed. 1974). 

Reprinted from Pesticides in Soil and Water, edited by W. B. (iuen/i. page 229. 
I 1 t In permission of the Soil Science Soviet\ of America. 



































Insecticides and the Soil Microjlora 


Table 4.5. Persistence of organophosphorus insecticides in 
Coachella fine sand as bioassayed by Hippelates 
collusor larvae (Vfulla et al., 1961; Mulla, 1964). 
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APPENDIX C 


Example of degredation times for pesticides 
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Manure and Its potential to pollute the Laguna 


Paul Mellersh 


Urtcfirtu rt ton 

1 have lived in Sonoma County for just over a year now. Before this class the 
extent of my knowledge of the Laguna was that it was a wetland area in our 
vicinity. 1 had unknowingly seen parts of it before, but it is easy to miss or 
to class as a stream bed. Especially to the untrained eye not familiar with 
wetlands. 1 initially had the idea of studying barnyard dairy run off when 
we went on our first trip to the Laguna. Right next to the standing water 
was a dairy farm. The ground around the barn was heavily trampled and 
piles of manure were oozing out of the barnyard which went down the gully 
like field, towards the Laguna. 

The purpose of this report is to explore the potential cattle manure has 
for polluting surface water and the Laguna. 

H i s t ory 

For hundreds of years farmers have been farming the area around the 
Laguna. They often located their barn yard right next to a creeks this gave 
them an easy way to dump the farms effluent. According to Authur 
LaFranchi 

the farmers used to joke about how the fish downstream would be the most 
healthy fish around because of all the nutrients in the manure. 1 

1 Personal contact with Authur LaFranchi at a Laguna Meeting put on by the League of Women 
Voters In Santa Rosa, April 4th 1989. 
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Unfortunately it doesn't work that way, and I am sure that because of this 
pollution there were large fish kills in the Laguna. Most farmers are now 
wise to this problem and there are laws that prohibit it. However the 
problem still exists, farm run off still occurs that makes its way into the 
creeks and thus into the Laguna. A classic example of this is what happened 
at the Cunnigham Dairy just off Petaluma Hill Rd. The wastes from the 
animal confinement facility consists of washwater manure, and urine. This 
mixture is usually discharged on the property either as a liquid to a pond 
system for storage eventually to be disposed by irrigation, or stacked as a 
solid for spreading at the end of the summer. On April 6th 1989, in response 
to a complaint, the staff of the Regional Water Quality Control Board 
requested the Sonoma Dairy Action Committee to inspect the facility. On 
April the 7th 1989, an inspection of the Dairy determined that a discharge of 
manure waste had resulted from a broken manure water line. The manure 
waste was flowing and ponded in a drainage tributary to the Laguna de 
Santa Rosa. I visited this tributary and found a foul smelling creek of what 
seemed to me to be pure manure. Apparently the pollution had extended 
for over three miles of the creek. 

What is so bad about cow manure? 

In small amounts manure is not a problem, nature has its own way of 
treating and diluting it. This has been happening with wild animals in 
nature for a long time. However with the advent of the domesticated animal, 
and the concentration of these animals on small pieces of land, the natural 
processes no longer work as well and pollution occurs. Manure, in its 
decomposing process requires oxygen, thus when it finds its way into a body 
of water it sucks the oxygen out of it and thus suffocates the fish. Studies 



have shown that considerable length of streams can be devoid of oxygen due 
to barnyard runoff. The high nutrient value of water polluted by manure 
offsets the balance in an ecosystem by causing algae to grow. This in turn 
reduces the oxygen in the water, and by covering the body of water, it alters 
the temperature, which in turn changes the habitat of the pond, lake, or 
stream. 

Ruflgff 

Runoff from the farm yard and manure holding areas is a major point of 
pollution. The type of dairy dictates what kind of manure consistency and 
thus the disposal method to be used. The two different kinds of barns used 
are Stanchion barns, and Free Stall barns. With stanchion barns bedding is 
used. The manure and bedding are removed together, forming a dry mix 
solid in consistency. Most of the dairys around Sonoma County are of the 
free stall type 2 . Free stall barns do not use bedding material, so the waste 
is a liquid combination of manure and urine. The barns are usually flushed 
out with water, making the mixture more liquid. The consistency of the 
manure is also altered if the milking parlor wash water is mixed with the 
manure. The different consistency's of manure cause different containment 
problems in the way they are stored. Stanchion barn manure and bedding is 
stacked in storage areas during the time when it cannot be spread on the 
fields. The manure in these areas will drain, and the seepage liquid that 
comes out of these piles has a high potential for pollution. This can be 
mitigated by seepage collection tanks or ponds, followed by irrigation of the 
collected seepage on crop land. 3 When the manure is more liquid there are 

Personal connection with Rick Bennet from the Farm Advisors Cooperative. May 1st 1989 
Pollution Control For Agriculture, Second edition, 1984, Richard Loehr, Academic Press Inc 
P72 



a few different kinds of oxidation ponds that are used to treat the effluent. 

Ae rob i c Lago o n 

Aerobic means "with air". These ponds are relatively shallow, diked 
structures with a large surface area to maintain aerobic conditions. Their 
predominant use is in areas with adequate sunlight, wind action, and 
available land (they use up a lot of space). These ponds decompose organic 
matter solely through aerobic oxidation. The oxygen is obtained through 
mixing and photosynthesis. The mixing of the ponds occurs by liquid 
recirculation wind or mechanical movement. The oxidation ponds approach 
natural purification more closely than any other treatment process. Algal 
cells are used in this process of waste treatment. Detention time of manure 
is between 5 and 10 days. 

Facultative Ponds 

This is the most common kind of pond, they have aerobic conditions in the 
upper layers and anaerobic processes occouring in the lower layers. They 
are deeper than aerobic ponds. They utilize the purification methods of the 
aerobic and anaerobic processes. Detention times are often greater than 30 
days. 

Anaero b i c D iges te rs 

Anaerobic means without air, so the effluent is treated in an airless 
container. The bacteria that breaks down the manure produces methane as 
a by-product. This fuel is used in some cases to generate electricity. The 
heat generated is used to clean the milking parlor and equipment. The 
effluent from the digester is sometimes fed back to the animals as the dead 




anaerobic bacteria have a high protein content. The disadvantages of this 
method are that the initial cost is quite expensive. This kind of lagoon 
creates the destruction and stabilization of organic matter, yet it doesn't 
purify the water. It does reduce the biological oxygen demand and although 
effluent from a digester is unlikely to be suitable for discharge to surface 
waters, it may be suitable for spreading on the land. 

Lag oo n Mai n t e nance 

It is important that the retention lagoons be dept in good shape and cleaned 
on a regular basis. Manure handling equipment must also be maintained. 
Sonoma County is an example of what happens if this is not done. In the mid 
70s new laws came into effect that put requirements on farmers to stop 
manure pollution from reaching ground and surface waters. By 1980 most 
of the farmers had complied. However these laws were only enforced 
through public complaints. This led farmers to become more complacent 
about maintaining their equipment to abide by these laws. Add to this two 
years of drought and the addition of more animals on the same amount of 
land and you have a problem waiting to happen. This March heavy rains fell 
on Sonoma County and many of the manure lagoons overflowed and found 
their way into the waterways and into the Laguna. This has drawn the 
attention of many farmers to the poor shape of their manure handling 
system, and a lot of money is expected to be spent to bring their systems 
into good working order. New laws have also passed that if the wastes from 
your farm finds its way into a fish habitat, and it is found to be toxic, a 
citation will be given. This is a misdemeanor carrying a fine from a few 
hundred to several thousand dollars for a first offense.* Another way to 


Personal contact with Rick Bennet from the Farm Advisors Cooperative. May 1 st 1989 




alter the way farmers treat their waste is through codes and guidelines. The 
guidelines often suggest waste storage capacity and distance from human 
dwellings. The guidelines can also set the criteria for satisfactory waste 
handling and treatment facilities, odor control, solid waste disposal and 
runoff control. 

These guidelines are found in the states of New York, Wisconsin, and Ontario 
(Canada). 5 The advantage of these codes are that they represent the best 
available techniques, yet they can be altered if a better alternative comes 
up. 

Land Application 

The only economical disposal of wastes is on the land. According to Aurthur 
LaFranchi "If we can't dispose of the manure on the land we might as well 
pack the whole thing in ”. 6 There are a few different kinds of disposal 
methods: Sometimes the effluent is sent through a separator to remove most 
of the solids. These are often dried, stored, and used as bedding. The liquid 
left over is pumped to the fields and used as irrigation through large orifices. 
Another way it is dealt with is by breaching the pond with a scoop tractor, 
then loading its contents (which are mostly solids by the end of the summer) 
into a spreader for distribution on to the fields. This is done during the dry 
season from mid April to October. If an anaerobic digester was used to treat 
the waste the effluent would be disposed of in a way similar to the first 
method described. 

Point Source and Non Point Source 

5 Agricultural Waste Management, 1974, Richard Loehr, Academic Press Inc, P11 
Personal contact with Authur LaFranchi at a Laguna Meeting put on by the League of Women 
Voters in Sant Rosa, April 4th 1989. 




The few dairy farms that are around the Laguna can control their point 
sources, and will be pressured to do so under the watchful eye of the public, 
and the Fish and Game wardens. The major problem of dairys in the Laguna 
area is with non point pollution. Animals are defecating and urinating in 
streams that feed or are part of the Laguna. The removal of animals from 
stream beds is usually reccomended as part of local or regional water 
pollution control. 7 However grazing the creek side has other benefits such 
as reducing fire hazard of overgrown brush. Meadow Foam also doesn't 
compete well with grasses. So the domestic cow serves a purpose to save the 
Meadow Foam from the non native imported grasses. The Laguna originally 
had elk in its habitat. The domestic cow has now taken its place. 

Summary 

To protect the Laguna from pollution from dairy farms, no new laws, specific 
to the Laguna, need to be brought about. The farmers need to update and 
maintain their equipment to meet current standards, and the laws that 
pertain to these standards should be enforced. Cattle access to streams could 
be limited on a time of year basis, enabling the cattle to graze the grass that 
would choke out the Meadow Foam. Limiting the access of the cattle would 
limit the amount of pollution that would enter the stream. Further research 
could be done to find out the feasibility of this suggestion. 


7 Agrlcultural Waste Management, 1974, Richard Loehr, Academic Press Inc, p42 
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FARMLANDS PRESERVATION 
bv Lvnne March 


INTRODUCTION 

I remember Sonoma County before it had malls, I remember when Highway 
101 came through and was thought to be extravagant, I learned to drive out in 
East Petaluma so I'd have little chance of hitting anything. Rohnert Park didn't 
exist, If anyone thought about the Laguna at all, they were glad someone was 
out there making use of the land - draining it and Improving it. The Laguna is 
still there, but much of what I knew as farmland when I was a girl 30-35 years 
ago is paved over. I wouldn't want to see the rest of the farmlands gone 
forever. This paper is an attempt to understand the why of what has happened 
and to explore the possibilities of curbing the trend. The Laguna de Santa Rosa 
is used as an example of the various forces that have caused farmlands 
preservation to be the important concern it is. John Muir made a visionary 
statement on growth and preservation that applies so perfectly: "Not blind 
opposition to progress, but opposition to blind progress," (used by Martin J. 
Rosen, TPL). 

RESEARCH GOALS 

Being a environmental studies student, I felt confident that I understood 
the environmentalist viewpoint. I, therefore, concentrated my efforts on 
attempting to broaden my scope of understanding. First, I sought out scholarly 
works to gain insights into the scope and causes of the concern, and to research 
what implementation ideas were promising. I also clipped articles about the 
farmlands issue. I particularly wanted to explore the views of the farming 
community for I had an innate sense that a discussion of farmlands 









preservation without consideration of farmers would be dogmatic and useless. 

I wanted to talk with people who had ideas about preserving farms locally, and 
conversely, to gain from them an Improved knowledge of the forces working to 
destroy farms. 

FINDINGS 

I discovered that the farmlands preservation issue is multifaceted in 
nature. Traditional thinking about what "land" is collides with changing 
concepts. The issue is one of competing interests and conflicting values, What 
emerges, however, is that various people with various motivations are 
interested in seeing farming continue in Sonoma County, and in the Laguna in 
particular. Areas of common interest lead to limited hopes of reaching goals 
with pragmatic approaches. It is my opinion, however, that unless there is a 
politically strong coalition of interests soon, Sonoma County will not maintain 
its rural character far into the 21st century. The Laguna de Santa Rosa is not 
a simple example of the farmlands preservation issue. Complicating it are the 
Bosco refuge proposal with questions regarding compatibilities, and the 
wastewater issue with questions regarding potential opportunities and 
drawbacks. While the Laguna wetlands may be preserved longer, development 
could fringe it. Eventually, it could be an urban park, refuge for neither farmer 
or waterfowl, Although Congressman Bosco's assistant, Joel Rogers, assured 
that there would be "no new regulations" for the Laguna, many farmers already 
feel "regulated to death."(ll) They are apprehensive and regrettably 
ill-informed about what is proposed for the lands they farm/14) Longtime 
rancher, Russ Denner, is fond of saying "farmers are an endangered species." 
(14) That may well be too true unless there is real community commitment to 
preserving farmlands and farmers, 




CHANGED THINKING 


During the last several decades two principle factors have lead to great 
changes in the way land is regarded. They are: I) population dynamics, and 2) 
environmentalism. 

Population Dynamics 

Because of population dynamics, development pressures bear seductively 
on ever more lands. These pressures lead to real, and/or projected, scarcity. 
In the North Bay region the population rose 25% between 1977 and 1988.(16) 
Loss of farmlands is palpable. Across the nation it is estimated that we are 
losing three million acres of farmland annually^ 12) The problem with 
population is not sheer numbers alone, but also its distribution and character. 
This, of course, relates to societal mobility. "Areas once considered almost 
wholly rural by past perceptions of the term . . . now resemble suburban 
America - in economy, in lifestyle, in the sprawl that is now apparent almost 
everywhere."(3) In 1980, parcelization was identified as the single largest 
consumer of farmlands in our region/10) If urban growth was ideally compact, 
the symbiotic relationship of producers to consumers could more easily be 
maintained. Instead, as Jim Gal lager, Sonoma County Tax Assessor, confirmed, 
growth has been scattered and leap-frog, making the urban fringe difficult to 
even delineate/14) Sonoma County has followed the pattern of the conversion 
process: first there are nodes of growth in rural areas, then speculative 
increases, taxes rise, nuisance suits begin, pressures for services such as 
water and sewers develop, and ultimately annexation/4) Joan Vi 1ms of the 
Sonoma Land Trust (see chart) said that when speculation precedes 
development, real estate markets are heated up, generating expectations for 
quick profit. This economic uncertainty is destructive - undermining "long 
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term resource management decisions.^ 18,19) The climate of uncertainty 
causes capital investments to decline making farms less viable.(IO) 
Furthermore, agricultural lands are frequently idled prematurely.(3) 

Here, as is typical in other urbanizing areas, long time farmers have 
watched the value of their land appreciate. "Many a farmer or rancher views 
his land as a bank account to be tapped whenever circumstances warrant."(6) 
Many Sonoma County farmers have availed themselves of this instant cash by 
subdivision sell-offs or sell-outs. According to Bev Wasson, President of the 
Sonoma County Farm Bureau, some of the younger farmers are realizing "that if 
it continues, there won't be any property left to farm.”(20) The net gain 
between selling at $25,000 per acre for vineyards and $75,000 per acre for 
houses makes conversion pressures overwhelming, she elaborated. It becomes 
clear why both she and Joan Vilms expressed the farmer's attitude as "If you 
want it, buy it." Rick Bennett, of the University of California Farm Advisor's 
office, works closely with farmers. He stressed that good management 
technology will keep many farms economical, but that land appreciation 
county-wide is much faster than rises in agricultural productivity.(l) Farmers 
clearly stay in farming for reasons aside from pure profit. 

In the wetlands part of the Laguna, the parcelization/ranchette 
phenomenon and conversion pressures are limited by the hydrology. However, 
not even flood plain zoning is sufficient to protect from development.(l) Bev 
Wasson put it more bluntly. She said, "you have to realize that if you have ever 
gone down and looked at the Los Angeles River, you can cement anything.“(20) 
While not proposing this, the point was well made that if demand for land rises 
with great population Increases, no land is safe. Ironically, with around 3% of 
the population producing 100% of the food, the value of farmlands and farmers 
escalates in proportion to population increases. 



Environmentalism 


Forty years ago Aldo Leopold articulated his land ethic, calling for land not 
to be regarded as a mere commodity. Twenty years ago, Ian McHarg formulated 
some of the first thinking of ecological principles, principles that are now 
moving into mainstream thought. He fostered an appreciation for natural 
processes and functions, building a case that "nature performs work for man - 
in many cases this is best done in a natural condition."(9) He suggested that 
certain lands be protected, For example, those important for water 
purification, atmospheric pollution dispersal, climate amelioration, water 
storage, flood, drought and erosion control, topsoil accumulation, forest and 
wildlife inventory increase, and spawning /breeding grounds.(9) The Laguna is, 
or was, just such an area. 

A pragmatic environmentalist can see that farming Is compatible with 
maintaining many of these benefits. Combined with this is the increased 
awareness that productive soils are irreplaceable resources in finite supply. 
Farms, furthermore, provide open space, aesthetic "quality of life” values, 
community separators and buffers. Brenda Adelman, environmental activist, 
stated "agriculture is the best buffer" in reference to the Laguna refuge 
proposal.(8) The Laguna has long been considered the ultimate community 
separator between Santa Rosa and Sebastopol. 

A COA L ITION iO MIE B ESIS 

"What is needed, clearly, is a new land ethic - an ethic forged of our twin concerns for 
the land's proper use and its proper care. We must begin to treasure the prime farm 
lands that have matte us the world’s richest nation, keep them available for 
agricultural use, help farmers survive economically and environmentally, so that 
they can profitably produce from them and insist that they be used In such a manner 
that soil depletion is minimized." (12) 



In analysis, this combines ideas of land as a resource and as a commodity. 
There is a strong statement that farmers are the custodians of an irreplaceable 
national treasure, but also the recognition that farms and farmers can only 
survive if farms are profitable (see chart). The reality is that for the goal of 
farmlands preservation to be reached, farmers must be intimately involved in 
and desirous of the goal. The farmers of Sonoma County would need to become 
a cohesive political force with a commitment to agriculture. This has not been 
the case. The messages have been mixed. At the same time a substantial 
segment of the non-farm community would need to become supportive of 
agriculture in ways it has not. Mere "lip service" will not do. The new General 
Plan of the county can act as a guide, but the record of substantial 
ineffectiveness of zoning and plans, calls for concerted action and openness to 
creative methods (see chart & 13). As awareness is raised about the costs of 
growth, perhaps the long term economic benefits of agriculture in providing 
steady revenue without high demand for services will be examined against 
recent trends to justify any growth as providing needed revenue sources to 
handle the problems growth creates (infrastructure,jails,health services, 
schools).(IS) 

Land can not be merely declared a public resource. This "Ignores the 
crucial Importance of our constitutional right to own land and to buy and sell it 
freely;" furthermore, "it is essential that land be treated as both a resource and 
commodity."(2) The farmlands issue for farmers is framed in terms of 
constitution rights and protections. The need of equity and fairness are 
powerful arguments. Some farm protection devices appeal to farmers because 
these rights are respected (see chart). Land trusts and purchase or transfer of 
development rights are key examples,(18) Wisdom is knowing that "the best 



public policy is always an attempt to resolve the tension between individual 
rights and social obligations."(7) 

Phyllis Hartley, Executive Director of the Marin Farm Bureau explained 
that the Marin County farmlands preservation effort has been successful 
because Marin farmers "recognized early on," that the environmentalists were 
"valuable allies.”(5) Farmers were integral to the formation of the Marin 
Agricultural Land Trust (MALT). Ralph Grossi was it's founder. A former 
Novato dairyman, he now runs the American Farmlands Trust based in 
Washington D.CXsee chart). He is currently "working with environmental and 
farm groups in writing the next farm bill."(17) 

CQMCL.USJ. Q N 5 

I have prepared a chart which compares the most used agriculture 
preservation methods applicable to Sonoma County and the Laguna, and gives 
examples of applications(follows). Agricultural viability is key to all, for we 
are not speaking of preserving fallowed farms. Fortunately, a record $246 
million Sonoma County farm income for 1988 is "preservation" in its most 
pragmatic form. There needs to be a rethinking about the value of farms and an 
evolving societal consensus that farmland preservation is an investment well 
worth making, Farmers need to feel that environmentalists and urban dwellers 
can be allies in the goals of preserving the resource of land and of the quality 
of life it provides. Environmentalists need to foster community support that is 
constructive, and to hold no hidden agendas. There must be a middleground of 
goodwill and dedication to fair implementation, otherwise, the powers of 
development, fueled by population mass, could overwhelm agricultural 
interests, to the benefit of no one. Farmlands preservation is a call for 
rational land use. 
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Options for Protecting Special Land 

Do you wish to continue to own the land? 
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Is compensation desirable? 


YES 


NO 


Sale: 

At fair market value 
Bargain sale 
Installment sale 


Donation: 

Outright donation 
Donation by devise 
Retained life estate 
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Do you wish to restrict future 
uses when you transfer title? 
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AGRICULTURAL CONCERNS ABOUT A WILDLIFE REFUGE 


by Joann Avilla 


Department of Environmental Studies and Planning 

Eio1ogica1 Enviroament 

with Prof°::.ror Jean A Mem:!man 
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realized these people were expressing deep concerns that merit 
reporting. Right or wrong in their concerns, there exists an immediate 
need for communication and united efforts between the agricultural, 
environmental and political groups interested in the future of the 
Laguna. In this report I will share some of the agricultural property 
owners concerns as they were told to me directly in interviews as well 
as those observed in public meetings. 

The land area identified in the 1988 feasibility study by the 
Laguna Technical Advisory Committee is said to total approximately 
9,000 acres.(1) The vast majority of this land is presently used for 
agricultural purposes, primarily dairy ranching and corn .-and forage 


crops. 

Questions exist as to the compatibility of agriculture and a 
wildlife habitat, Among the 14 goals of establishing a refuge in the 
Laguna as listed report Fish and Wildlife restoration of the Laguna de 
Cuntn Rob;;-) prepared by the Technical Advisory Committee is: 

# 10 . Encourage the maintenance of agriculture in 
the Laguna and peripheral lands as an important socio¬ 
economic and cultural resource compatible with wildlife 
management. Impose no new level of regulation on 
a grion 1lure. [2) 

However, in January of 1988 The laguna Advisory Report to the City 
of S e b a si: o p o 1 r e p o r t e d; 
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land-use that benefits wildlife and native vegetation 
also provides open space, the converse is not necessarily 
true, Agricultural open space is poor habitat for most 
wildlife and native plants,(3) 

Initially, a lack of communication hue caused a division of the 
concerned citizens. At a Farm Bureau Meeting of approximately 40 to 
50 members of the Laguna agricultural community, more than half did 
not understand the boundaries, definition or purpose of the proposal. 
Many different farmers expressed their fears about property values, 


ownership and regulations. 

"No one has talked to us," 

"Where did this start?" 

"Who has a list of the parcels involved?" 

"Economic impact is an iosnr but we are fighting 

people with nothing better to do, They don't want you 
in their back yard but you should keep your yard 


"Who came up with $3,000 an aero?" 

"Our pesticides and noise will send up a flag " 

"How can wo got information on the proposed bill and 
where cor; we get legal representation?" 

"This is like the people moving next to the airport 
and then want lag the airport to move," 

"How could this be a park? It's full of water in the 
winter " 

"The people the most effected are the least 
informed," 


"Why is my land included?" 

"If they buy our acreage then what does the farmer do? 

Go to Eureka and plant prunes?" 


"Many of us could 
1ivel1 hood," (4} 
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at this meeting had the answers. Bill Dubois, a 
ve of the Farm Bureau from Sacramento, advised them to get 
not to submit to zoning of "Agricultural Only"; be aware 
ife refuge will not allow pesticides; and that if need bo, 
ou.nct 1 of the Farm Bureau would represent them. He further 


explained that the bill may be just one of Assemblyman Doug Bosco's 
attempts to appease the environmental community. Bob' Cummings, 
Biologist, concerned environmentalist and consultant for the Santa 
Rosa City Utilities Department was also present: at this meeting, He 
recognized the need for including agricultural representat3on in the 
development of the plan and arranged an invitation for the 
agricultural community to participate In. the monthly Laguna Scoping 
Committee Meetings which are held in Sebastopol 

Several weeks later at the meeting of the Laguna Scoping Committee 


approximately ten farmers were in attendance, Somewhat more informed 
and articulate, but still often excited, they again expressed their 


concerns: 


"Why expand is,000 acres when we have 95,000,000 acres of 
we 11ands? 


"Lot the owners be part of the planning■ 


"Regarding vernal pools, if Berretta wants to develop 
more pasture, wi1J he be prevented from plowing? 

"If we cannot do with our land what we need for viable 
agriculture, is there compensation for that?" (5) 


"I want to know how many proponents of the refuge 
proposal own property. The people who own land feel they 
have been had foe! people have the means to take 
land and give it away . , .It's always nice to give 
someone else's property away. 
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is not compatible with 


"Feme ing 


off 








agriculture. The weeds and pests grow and multiply. 
Even 40 to 50 feet back doeon't work. We cultivate as 
close as we can to keep wefts and trash out or customers 
won’t buy the crop, 


"Keeping the public out of public lands is a real 
idealistic attitude. Public access always sets the stage 
for the few who don't want to stay on the trail. 
Liability is a major issue, Every property owner in or 
adjacent must be notified to what is happening. A lot 
don't know what is going on. 

"We need the flow (of water) but you squawk like hell 
every time we yank' a tree out! F.io'ht? How do you 
propose to mitigate; that?" (6) 

Bob Sharp, chairperson of the Technical Advisory Committee, and 
Bill Cox of Fish 5 Game, addressed some of the issues. It was decided 
that the group would contact Assemblyman Doug Booco's office for 
clarification and support. They also plan to invite to the next 
meeting an official working in refuge management in a similar 
environment elsewhere in California who can explain tho influence of 
refuge management on nearby agricultural lands Prior to the meeting 
the farmers will work to ident.i fy specific concerns. Nick Nickels, 
Sebastopol City Council member and chair of the meeting concluded "We 
have a commonality of interests and need to focus on them." 

The City of Santa Rosa is a major landowner of property in the 
proposed refuge. This land is used for storage, irrigation and 
evaporation of reclaimed wastewater. Additionally, the Santa Rosa 
Utilities (Water) Department contracts with the farmers in the laguna 


land. In 
director 

expressed 


use reclaimed wastewater for irrigation of their agricultural 
a personal interview and at several meetings Miles Ferris, 
of the Utilities Department, of the City of Santa Rosa, 
hie concerns and helped explain the approheneion of the 
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farmers. "The City hr:: the interest of good custodians of property 
owned and all represented, A plan must be based on knowledge," He 
went on to explain one of his main concerns, that of public intrusion, 
"I have reservations regarding public on City property which could 
easily lead to lawsuits. Crops and picnics don’t mix. The intrusion 
could collectively have a negative effect on operations. Agriculture 
and intrusion do not do well." Another concern is damage to wildlife 
and land by hunters in the Laguna area, For the City of Santa Rosa and 


the farmers Mr. Ferris sees one advantage of the refuge in providing 
funds 1 enforce restrictions against the excessive hunting and 
shooting that is going on now, 

Mr, Ferris also explained the need to protect the farmers.: As 
the area continues to loose dairy operations there will be lees 
service companies i.e,, dairy parts houses, feed supply outlets and 
advisors, etc. Fewer services mean higher operating costs for the 
farmers such as longer trips for parts and higher prices for services. 
The higher operating costs cannot be passed on to the customer because 
the prices are competitive only on a state market level. The remaining 
dairies, therefore, quickly become willing sellers. "The cumulative 
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more and more pressure t:o avoid any run-off from agricultural lands, 

2, Air pollution restrictions are increasing 7 imitation© on 
equipment and methods of operation for ctgr 1 culture 

3. Irrigat .ion is already monitored diligently and will continue 
to be so , 

Mr, Ferris explained it is not the intent of the farmers to continue 
bad practices, "Mainly they need constructive education to learn the 
proper techniques." His department employe people specifically to 
work with the farmers to provide instructions for environmentally sound 
farming practices. Furthermore, the City offers classes to educate the 
users of the reclaimed water for irrigation. (7) 

In another interview, Mr, Art LaFranchi outlined his major 
concerns, From i family operating dairies since 1920, Mr. LaFranchi is 
also a practicing lawyer in Petaluma. He and his wife manage a 320 
acre family owned dairy located in the Laguna basin near where Mark 
West Creek enters. His concerns include: 

" Although the proposal in the report cites land 
purchases will be from willing sellers only, T believe 
this proposal has the inborn capacity of growing on 
itself to move from willing to unw.i 11 ing eel lore . 

2, If the EPA imposes the requirements for a 
wetland habitat of no pesticides, no herbicides and no 
fertilizers, this absolute prohibition will oopyors aid 
farmers to sellers because they w 511 bo unable to 
continue to be productive, 

3. Part of the proposal says there will be no 
increase in .regulation, with regard to the agricultural 
operation. T believe a refuge will be dependent on 
increased regulations and therefore the statement in the 
proposal is not realistic." 


Citing 1933 as 


economically the worst yea* 


his on 


.on s.tnce 


i960, Mr, LaFranchi also emphasized the need for a review of th 





economic effects the roi 


would impose on the dairy 

industry, (8) 

Tim Tesconi, agricultural editor of the Press Democrat, reported 
he believes "the ’refuge' means 1 restrictions 1 to v.i>.o fat mot .> ho 
referred to a meeting in March where Doug Bo coo clearly advised a group 
of farmers "The EDA is oo.ing to come down on you" , 9 

A leader for the farm community ic Stan Denner. I spoke with Stan 
on several occasions and his brother Russ gave me a tour of their 
operation, Since 1890/the Denners have farmed the area just south of 
the bridge on River Road. They presently farm 500 acres in the 
proposed refuge and another 480 acres off Weotsido Road, Russ 
explained how his father purchased some of the surrounding property 
including Ballard Lake, a recreational lake in the 1930s (which has 
since filled in with silt and is no longer there). He stated much of 
the land was of poor adobe soil and not good for crops, In the 1.960s, 
the family dug a channel to let in the flow of the Mark West Creek, 
during times of high water. This left rich deposits of alluvial silt. 
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the cows near the barn and that ground gets over saturated with 
nutr.1snts. 

Regf.ird.ing the refuge Russ said "We don't need the government 
interfering, After the family has been, here for more than 100 years w-e 
should know how to take care of the land. We (farmers) need support. 
I am afraid the starving people won't just be in Africa .if all of our 
farmers are put out of business." He went on the to point out that 
most farmers in the area are not making big dollars. They do it for 
the .love of the land, "Hardly a month goes by without a Real Estate 
agent calling to subdivide the ranch and telling me of the millions I 
could make? by selling out. If the environmentalist;, make* it too hard 
for us and we quit , the environmentalists lose." (10) 

There is no easy conclusion to this report. The need for 
wildlife habitat exists. The need for farmers in the Laguna basin 
exists. The need for reclaimed water irrigation exists. The first 
need is for improved communication. education and practices of all 
concerned. Agriculture must have input into the development of the:.* 
plan for a successful refuge. The c;o- -existence is dependent on joint 
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CHERYL LINK and JOANN AVILLA 


2232 Mark West Springs Road 
Santa Rosa, California 95404 
(707) 579-3707 

March 14, 1989 


Dear 

We are students at Sonoma State University and are involved 
in a class research project on various aspects of the proposed 
Laguna de Santa Rosa Refuge, The aspect of the Laguna we have 
chosen to report on is the history, attitudes and opinions of the 
agricultural segment of the community. The role of agriculture 
is Important and although we have read in the newspapers some 
opinions of the local farmers, we believe additional interviews 
are necessary to thoroughly represent your concerns. 

This class project will culminate in a public presentation. 
Included in the audience will be members of public agencies, 
elected officials and concerned citizens. 

We will be calling you in the next couple of days to 
schedule a meeting, at your convenience, to conduct a personal 
interview. We welcome your referrals for additional interviews 
and thank you for your help. 


Sincerely 




WILDLIFE LAW ENFORCEMENT 


AND ITS ROLE IN 

NATIONAL WILDLIFE REFUGE MANAGEMENT 

by Gregory Lewis 

for The Biological Environment, ENSP 321 
Spring Semester 1989 
Dr. Jean A. Merriman 




"The enforcement of laws and regulations has always been 
an important element in any wildlife conservation program. 

Historically, regulation of the use and protection of 
wildlife is one of the oldest conservation concepts. 

Unless there is a drastic change in the human race, law 
enforcement will always be necessary to the maintenance 
of wild creatures." 1 

Ira N. Gabrielson from the foreword to 
Wildlife Law Enforcement by W.F. Sigler,1972 

The Laguna de Santa Rosa, a fourteen-mile remnant of marshland which lies 
between Rohnert Park/Cotati and the Russian River, has been proposed as an 
addition to the National Wildlife Refuge system by Representative Douglas 
Bosco. The refuge would consist of 9,000 acres of land surrounded by the 
communities of Rohnert Park, Cotati, Santa Rosa, Sebastopol and Forestville. 

Much of the land involved is today owned by agriculturalists. The City of 
Santa Rosa owns about 2,000 acres in the area. The California Department of 
Fish and Game and the Sonoma County Water Agency separately own land totalling 
about 400 acres. 

The greatest impact upon the Laguna has been and will continue to be the 
burgeoning local population and the resultant residential and commercial 
development of the area. Congress must decide, weighing the interests of all 
parties and of the habitat and wildlife, whether to preserve part of our 
dwindling wetlands heritage(vanishing at an alarming rate of 300,000 acres per 
year2) or to accomodate the needs of the ever-expanding North Bay Area populace. 

There are legitimate concerns expressed by two groups of people with direct 
current links to the Laguna. Farmers are concerned about the government's land 
acquisition plans(though they have been assured that land will be purchased on a 
voluntary basis only)and any regulations which might restrict their operations. 
Residents of communities downstream of where the Laguna flows into the Russian 
River wrorry about the effect upon the Laguna's floodwater holding capacity during 
the winter months if treated effluent is used to supply water for the wetland. 



Some members of this class investigated issues which need to be examined 
prior to the establishment of a refuge. Some explored the restoration effort 
which will be necessary to achieve a successful and balanced wetland and 
associated riparian habitat. My hope is that a viable management plan will 
result which will win the support of those who now oppose the establishment 
of a wildlife refuge in this area. 

Based on the assumption(or hope) that Congressman Bosco's bill will be 
successful and. that the refuge will become reality, I will discuss the role 
wildlife law enforcement plays in maintaining the health and integrity of 
the refuge. I' will stress the: positive functions of educating;the public. 
about the need for protective laws and maintaining stability by winning 
voluntary compliance with the laws before harmful impact occurs. I will 
summarize the history of wildlife law, illustrating how it has changed. It 
has been proposed by the Laguna Advisory Committee, in its report of August 
1988, that while the federal government, specifically the United States Fish 
and Wildlife Service(Dept. of the Interior), will own most of the land on the 
refuge, the resources should be managed by the California State Department of 
Fish and Game. In light of this, I will examine jurisdiction. Whose laws 
will apply and who will have enforcement authority? 

My interest in wildlife law enforcement stems from my seasonal occupation 
as a trail and. backcountry ranger at a wildlife refuge in Alaska. I work 
closely with U.S. Fish and Wildlife enforcement rangers and with officers of the 
Fish and Wildlife Protection detachment of the Alaska State Troopers. I admire 
their devotion to helping foster a respectful wilderness ethic in the resource 
using public. Most of their efforts are directed at educating the public about 
the benefits to everyone when respect and appreciation are exercised in nature. 

The tools most often used are a friendly demeanor, advise, pamphlets and natural 
history observations, rather than warnings, citations or handcuffs.(Warnings and 
citations are sometimes necessary, but actual arrest has been rare at our refuge.) 




When one thinks of law enforcement, the most common image is that of the 
blue knight, guardian of safety and upholder of the law. Unfortunately, in this 
day and age, our attention is often directed, at the negative aspects of the 
enforcement officer's job. It seems he or she is ever engaged in the apprehension 
and arrest of violators as criminal activity becomes commonplace. 

George D.:Preston,: in the preface to William F. Sigler's Wildlife Law 
Enforcement , states, "Enforcement is a harsh word. It implies compulsion. 

The connotation of the-word 'compliance' tends to soothe the nerves and heart of 
the outdoor man and woman."3 wildlife law enforcement has a more positive 
image than police enforcement in the public consciousness. Most would agree 
that wardens and rangers perform a constructive duty by helping to maintain 
healthy wildlife populations. The duties of wildlife law enforcement rangers 
are more varied than those of a police officer. Rangers are also naturalists, 
resource planners, biologists, guides and emergency medical technicians. 

Whether performing the duty of law agent or host or interpreter, the main 
objective is to convey a respect for nature to those who visit and use our 
natural resources. 

The National Park Service, also within the Department of the Interior, has 
led the way in training resource management personnel in the practices and 
philosophy of wildlife law enforcement. Their training courses are used by 
employees of other federal agencies, including the United States Fish and Wild¬ 
life Service.(More specialized training is offered by the FBI at their training 
facility in Glencoe, Georgia.) In a memorandum dated August 30, 1982 to the 
Western Region field director of law enforcement operations, then regional 
director of the National Park Service, Howard Chapman, wrote, "Except in cases 
that are clearly malicious, willful, or deliberate acts, violations of regulations 
by visitors may be initially assumed, to have occurred because of inadvertance, 
lack of understanding or misinformation. Enforcement activity shall have 
education and information as a primary objective as a means of gaining voluntary 




compliance with rules and regulations." 4 


Compliance is the aim. Education is the primary method for achieving 
that goal. However, it would be naive to suppose that reality always matches 
the ideal. Mindful violations do occur within our refuges, forests and parks. 
Hopefully, enforcement of laws and regulations serves as an education, not just 
a punishment, to those who willfully transgress. 

Preservation of wild lands and creatures is a general goal with education 
and enforcement serving as tools for resource protection agencies. What, then, 
are the specific objectives of wildlife laws and regulations? Robert H. Giles, Jr. 
has proposed the following objectives in his text entitled Wildlife Manao;ement : 

1. "To prevent wildlife populations, particularly endangered, 

migratory, and breeding populations, from becoming expir- 
gated in an area. 

2. "To protect the ecological health of habitats, especially 

from conflicts of land users. 

3. "To maximize the opportunities of all citizens to 

experience benefits from wildlife.(Includes the areas 
of recreation and visitor safety) 

- 4. "To regulate the rate of exploitation of wildlife pop¬ 

ulations . 

5. "To assure that desired, calculated harvests are achieved. 

6. "To assure each licensed person an equal opportunity to 

pursue fish or-game. (In areas where applicable) 

7. "To balance the allocation of the resource to the users, 

properly weighing special group interest and influence 
(e.g. hunting clubs, anti-hunting lobbies), preventing 
exploitative groups from forming, and minimizing private 
interests 1 preying on the public 'capital.' 

8. "To ensure stable agency income, consistent with agency 

objectives, by encouraging the user to pay through 
licenses and fees."^ 

Giles says that in order for those objectives to be practicable, the laws 
which apply must meet the following criteria: 

1. "A need for a law mugt be clear to the public and to. 

resource managers and should express long-term bene¬ 
fits. 

2. "The intent of the law must be explicit and must order 

some particular action or prevent some particular action. 

3. "The law must be directed at ensuring the existence of 

a species at or above all minimum thresholds for survival. 

(This also provides for habitat protection.) 

4. "Laws must not be enacted without prior input from the 

public."6 



History 


The earliest form of wildlife law enforcement dates back to the 7th 
century Frankish monarchs in the region of Europe where Germany and Austria 
now exist. The monarchs appointed guards to protect their private forests so 
that serfs would not hunt in them. Game animals in those forests were con¬ 
sidered. private property of the monarch. The same system applied in 
Britain. In 1215, King John signed the Magna Carta, which limited the king's 
authority, gave more rights to the commoners, and instituted the tradition of 
common law. In 1225, King Henry III signed the Forest Charter, which decreed 
that no one was to lose life or limb for killing the king's deer, but would 
suffer a "greivious fine" if he had money, or would be imprisoned for a year 
and a day if he had. no money. On continental Europe, commoners would not 
limit the control of their rulers until the revolutions of the 18th and 19th 
centuries. 7 The right to hunt in many parts of Europe is still determined by 
property ownership. 

On the North American continent, native people had. lived in harmony with 
their environment for ages. The concept of property was unknown. Animals were 
seen as partners in the great circle and the hunters killed only what was 
necessary to provide food, clothing and. shelter for their people. The symbiotic 
relationship between man and animals was best expressed by Chief Sealth(Seattle), 
who said, "What is man without the beasts? If all the beasts were gone, men 
would die from great loneliness of spirit, for whatever happens to the beasts 
also happens to the man. 

Early American colonists brought their European concepts of property 
ownership and landowner's rights with them. Hunting privileges were granted to 
settlers in documents like the Massachusetts Bay Colonial Ordinanace of 1647 and. 
the New Jersey Concessions of Agreement of 1678. Wildlife outside of settled land 
was considered fair game and thus began the egregious killing of North American 




wildlife populations. Europeans did not share the native people's sensibility 
about interrelationships of all creatures. Trappers took as many pelts as they 
could, for trade on the foreign market was lucrative. Russian.trappers along 
the West Coast brought the sea otter population to near extinction. The most 
illustrative example of settlement impacting wildlife populations in America 
would be that of the plains bison. In 1865, the plains tribes of the Sioux, 
Cheyennes, Apaches and others lived nomadically following the great herds of 
bison estimated to number 15 million head. By the late 1870s, bounty hunters in 
the employ of the developing railroad companies brought that number to under 
1,000 head.(This action was encouraged by the army and the Bureau of Indian 
Affairs in an underhanded attempt to move the tribes onto reservations.)9 

As wilderness shrunk, enlightened people like John Muir and Cornelius 
Hedges championed the cause of conservation. Hedges, part of an exploration 
expedition in Wyoming and Montana in 1870, lobbied for the establishment of 
Yellowstone National Park, which was achieved in 1872. Muir, through his 
writings and his founding of the Sierra Club in 1892, was able to influence 
the growth of conservation awareness. 

The popular recognition of the environment's intrinsic value gave birth to 
resource management in America. This led to the development of modern wildlife 
law enforcement. Instead of protecting property owners' and hunters' rights, 
the intent of wildlife law became directed toward wildlife and habitat enhancement 
and management. Florida's Pelican Island was set aside as a refuge in 1903 with 
the protection of threatened heron and egret populations as its function. Today, 
the United States Fish and Wildlife Service manages over 400 National Wildlife 
Refuges consisting of 90 million acres for the purpose of protecting what we as 
a society have not already destroyed. 

On the federal level, agents of the U.S. Fish and Wildlife Service protect 
wildlife through the enforcement of laws such as the Lacey Act of 1900, which 
regulates interstate and international commerce in wildlife, the Migratory Bird 




Conservation Act, which gives the director of the Fish and Wildlife Service 
the authority to set bag limits or call for the moratorium concerning the 
hunting of waterfowl, and the Endangered Species Act of 1973. 

Regulatory authority of the California Department of Fish and. Game became 
law in 1933 as part of the California State Penal Code. That authority was 
broadened by amendments in 1957 and 1976. Wardens enforce provisions of the 
penal code contained in the Fish and Game Articles, such as Division 3, Chapter 
1, §2000, addressing the unlawful taking or possession of fish and wildlife. 
Division 3, Chapter 1.5, §2050-2055 provides for the protection of endangered 
species. 


Basis of Authority and Jurisdiction 
Federal 

The United States Constitution provides for the division of power between 
the federal and state governments. Federal powers are cited, in Article .1, 
section 8 of the Constitution. Powers not specifically delegated in the 
Constitution reside with the states. Wildlife is not specified, so the states 
have jurisdiction over most wildlife matters. However, Title 16 of the United 
States Code contains congressional enactments creating and. empowering conservation 
agencies, defining laws and granting regulatory authority. As a result, states 
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do have jurisdiction over most wildlife matters except on federal land and in 
matters involving migratory or endangered species. 

Title 16 U.S.C., Chapter 9 defines the organization!, function and. authority 
Sf .'the .United States Fish and Wildlife Service (the agency which administers 
National Wildlife Refuges). This chapter authorizes the Secretary of the Interior 
(U.S.F.W.S. is within the Dept, of the Interior)to empower trained Service 
personnel with law enforcement commissions: 

"The Secretary of the Interior shall enforce the provisions of this section 



and shall promulgate such regulations as he deems necessary and 
appropriate to carry out such enforcement. Any employee 
authorized by the Secretary of the Interior to enforce the 
provisions of this section may, without warrant, arrest any 
person committing in his presence or view a violation of this 
section or of any regulation issued hereunder ...and may execute 
any warrant or other process issued by an officer or court of 
competent jurisdiction for the enforcement of the provisions of 
this section." [ 16 U.S.C. 9,§742j(d)] 

The proposed Laguna de Santa Rosa National Wildlife Refuge would be:vj 
managed' under further:provisions of the National Wildlife Refuge Act of 1966. 
These provisions are spelled out in Title 16 U.S.C., Chapter 8, §668dd regarding 
access to areas for hunting, fishing and recreation and the enforcement of 
regulations: 

"The Secretary is authorized under such regulations as he may 
prescribe, to (a)permit the use of any area within the 
System for any purpose, including but not limited to hunting, 
fishing, public recreation and accomodations, and access 
whenever he determines that such uses are compatible with the 
major purposes for which such areas were established... 

(e)Any person who violates or fails to comply with any of the 
provisions of this Act or any regulations issued thereunder 
shall be fined not more than $500 or be imprisoned not more 
than six months, or both. (f)Any person authorized by the 
Secretary of the Interior to enforce the provisions of this 
Act or any regulations thereunder, may, without a warrant, 
arrest any person violating this Act or regulations in his 
presence of view, and may execute any warrant or other process 
issued by an officer of competent jurisdiction to enforce 
provisions of this Act or regulations, and may with a search 
warrant search for and seize any property, fish, bird, mammal, 
or other wild vertebrate or invertebrate animals or part or 
nest or egg thereof, taken or possessed in violation of this 
Act or the regulations issued thereunder."[16 U.S.C. 8,§668dd-ee] 

In addition to enforcing conservation laws codified in Title 16 of 

the United States Code, Fish and Wildlife enforcement personnel enforce 

the regulations referred to in Title 16, which are found in Title 50 of 

the Code of Federal Regulations. These regulations are often specific to 

certain refuges, are submitted by refuge managers who see the need for these 

regulations, are printed in the federal register and, in most cases, if there 

is not much reasonable opposition to the proposed rules, the Secretary of 

the Interior approves them for inclusion in the Code of Federal Regulations. 



Refuge specific regulations should play an important role in the restoration 
effort of the Laguna de Santa Rosa, as I will discuss in my conclusions. 

Enforcement rangers of the United States Fish and Wildlife Service also 
have the authority to make arrests, searches and seizures for laws included 
in Title 18 of the United States Code, the Federal Criminal Code, and Title 
21 of the United. States Code, which pertains to drugs. 

There are three types of federal jurisdiction: exclusive, concurrent and 
proprietary. National Wildlife Refuges commonly fall under proprietary 
jurisdiction, meaning the federal government owns the land and its agents 
enforce only federal laws and regulations. They may not enforce Title 18, 
Chapter 13 of the United States Code, the Assimilated Crimes Act, however. 

The Assimilated Crimes Act incorporates state laws not included in the Federal 
Criminal Code, like burglary or concealed weapons, enabling federal officers to 
make arrests for such charges. In areas of proprietary jurisdiction, state 
officers have the authority to enforce-stateflaws'and regulations-on: federal 
land :by agrfcement. Areas under proprietary jurisdiction may incorporate 
state hunting and fishing regulations and the state vehicle code into Title 
50 of the Code of Federal Regulations, but violations will only be treated as 
petty offenses in that case, whereas states often have stricter penalties for 
hunting and fishing violations. In areas of concurrent jurisdiction, state 
and federal agencies share authority with the state handling all state matters 
and the federal government handling federal matters. The federal government 
may enforce state laws by ray of their inclusion into federal law under the 
Assimilated Crimes Act. 10 


State 

Regulatory and enforcement authority for the California Department of 
Fish and Game is based in the Fish and Game Articles of the California State 
Code adopted May 21, 1957, repealing and reenacting the 1933 Fish and Game 
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code. Division I, Chapter 2, §200 states: 

"There is hereby delegated to the commission the power to 
regulate the taking or possession of birds, mammals, fish, 
amphibia, and reptiles to the extent and in the manner 
prescribed in this article." 

Division I, Chapter 2, §202: 

"The Commission shall exercise its powers under this article 
by regulations made and promulgated pursuant to this article." 

Enforcement authority for wardens of CDF&G is to be found in the following 
two paragraphhs of Division II, Chapter 2: 

"A deputy appointed to enforce the provisions of this code is a 
peace officer. He has all the powers and authority conferred 
by law upon peace officers listed in Section 830.3 of the 
Penal Code to make arrests for violations of this code and may 
serve all processes and notices throughout the state."[Div. II, Ch. 2, §851] 

"The county fish and game warden shall enforce the state laws 
relating to the protection of fish and game. He has the 
power and authority conferred by law upon peace officers 
listed in Section 830.3 of the Penal Code."[Div.II, Ch.2, §878] 

As mentioned earlier, the Laguna Advisory Committee has recommended that 
the California Department of Fish and Game manage the proposed national 
wildlife refuge for its owners, the U.S. Fish and Wildlife Service. This 
would be a unique endeavor, as no such arrangement now exists in the National 
Wildlife Refuge System. Current logistics seem to indicate that this is a 
sensible arrangement in light of budget constraints on the federal level. 

C.D.F.&G. has an established presence in Sonoma County, whereas the closest 
U.S. Fish and Wildlife Service personnel are based at San Francisco Bay 
National Wildlife Refuge, 80 miles south of the Laguna de Santa Rosa. Furthermore, 
C.D.F.&G. owns land in the Laguna de Santa Rosa and has conducted research 
in the area already. 

When I began this project, I felt that such an arrangement as proposed 
by the Laguna Advisory Committee would pose problems for law enforcement. 

I found, however, that the concurrent and proprietary systems of jurisdiction 
would allow California Department of Fish and Game wardens to enforce state 
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laws and regulations on refuge land by agreement with the United States 
Fish and Wildlife Service. 

My research enabled me to find a provision of Title 16 of the United 
States Code that could further uncomplicate any jurisdictional confusion. 
This legislation authorizes the Secretary of the Interior to, in essence, 
deputize state agents for the enforcement of federal laws. Title 16 U.S.C. 
Chapter 9, §7421, The Law Enforcement Cooperative Agreement Act states: 

"Notwithstanding any other provision of law, the Secretary of the 
Interior and the Secretary of Commerce may each utilize by 
agreement, with or without reimbursement, the personnel, 
services and facilities of any other Federal or State agency 
to the extent he deems it necessary and appropriate for 
effective enforcement of any Federal or State laws on lands, 
waters or interest therein under his jurisdiction which are 
administered for fish and wildlife purposes and for enforcement 
of any law administered by him relating to fish and wildlife." 


Summary and Conclusions 

My research has fortified my belief that wildlife law enforcement is 
one of the most important functions of any resource management agency. It is 
based on educating the public about the need for respect of our natural 
wildlife and habitat legacy. Voluntary compliance is its aim. In those 
unfortunate incidents which demand stricter measures, enforcement seeks to 
gain future compliance from transgressors by treating them strictly but fairly 
and demonstrating the seriousness of resource management's mission. 

Regarding the Laguna de Santa Rosa, I feel that refuge specific regulations 
limiting access to the fledgling refuge to an absolute minimum will be 
necessary in order for restoration efforts to succeed. Upland oak habitat and 
riparian areas will need special attention, as they are most sensitive to 
intrusion. Any grazing which still exists in the Laguna area will need to be 
strictly controlled. I anticipate that hunting on the young refuge, if permitted 
at all, will be minimal in scope. Increased access to the more sensitive and 
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impacted areas should not be permitted until the stability of those areas 
can be assured. 

Close cooperation between enforcement personnel and the community will 
be necessary throughout the existence of the refuge, but will be especially 
vital in the early stages of operation. I hope that an informational facility 
will be built which will provide the public with a place to go to learn, about 
the'restoration effort. The people .will need to know that access to this 
publ±0.'.ia.Bd.ais being :limited for an important reason3.r ::, 

There exists a confusion about the difference between "parks" and 
"refuges." I hear it all the time at the refuge where I work. People want to 
know where they can go for a "drive-through tour" or where the concessions are 
or when the nature walks are scheduled. National Parks are directed at sharing 
the outdoor experience with people. Refuges are too, but to a much lesser extent. 
Many refuges do not even have any kind of visitor facilities. People should 
understand that the Fish and Wildlife Service's primary function is to maintain 
habitat and healthy wildlife populations. Any development of refuges for 
recreational purposes is of secondary importance. According to Title 16 U.S.C., 
Chapter 8, §668dd, the Secretary of the Interior need only permit recreational 
opportunities within National Wildlife Refuges if he deems that "such uses are 
compatible with the major purposes for which such areas were established." 

While I do not foresee any law enforcement complications regarding 
jurisdiction for the reasons stated earlier, I do feel that the U.S. Fish 
and Wildlife Service will eventually need to take over management of the 
Laguna de Santa Rosa National Wildlife Refuge. Their only other option would 
be to transfer the land to the California Department of Fish and Game once 
the desired stability of the area is achieved. I feel that differencesrbefcweenathe 
state and federal government would be inevitable on certain matters. ^ 

Such matters can be worked out in the future. The most important matter 


new is saving the Laguna. 
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Research 

I began my research by consulting texts on wildlife law enforcement 
and wildlife management. The most useful texts were William F. Sigler's 
Wildlife Law Enforcement and Robert H. Giles, Jr.'s Wildlife Management . 

Next, I consulted Ralph Mihan, solicitor for the Department of the 
Interior in San Francisco. Mr. Mihan provided me with a wealth of information, 
on authority and jurisdiction. He also directed me to the proper areas of 
U.S. Law for the next part of my research. 

Some feel that law is dry and hard to swallow. I found it very palatable. 
Reading the Titles of U.S. Codes and the Code of Federal Regulations was my 
favorite part of the research. I was interested in seeing how every facet of 
a government agency such as the U.S. Fish and Wildlife Service is addressed in 
law. I also consulted the California Penal Code for information concerning 
the California Department of Fish and Game. 

Finally, I talked with Daniel Doshier, refuge manager of Kenai National 
Wildlife Refuge in' Alaska. He discussed the philosophy and function of the 
U.S. Fish and Wildlife Service and the National Wildlife Refuge System. He 
also stressed the importance of maintaining open lines of communication with 
the surrounding community. 

Recommendations for Future Study 

I recommend to anyone pursuing the subject of wildlife law enforcement 
as it pertains to the Laguna de Santa Rosa to examine specific regulations 
which could be implemented to facilitate the restoration process. Another 
direction to follow might be a survey of the amount of hunting pressure 
currently in the area or perhaps a survey of local people's attitudes about 
restricted access to the refuge for the first few years of its existence. 
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"We abuse land because we regard it as a 
commodity belonging to us. When we see 
land as a community to which we belong, 
we may begin to use it with love and 
respect." 


-Aldo Leopold 

from the foreword to A Sand County Almanac 
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RESTORATION PLANS 
FOR VARIOUS HABITATS OF THE 
LAGUNA DE SANTA ROSA 

BY 

Denise J. Francisco 


-As the warming glow of the rising sun fills the eastern sky, the 
golden grasses of the Laguna de Santa Rosa begin to sway with the 
first mornings breath. The breeze carries the scent of the still damp 
earth and the light fragrances of wild flowers and native grasses. 

The massive valley oak, so strong and magnificent, appears delicate 
and lacey against the light eastern sky. As the daylight grows 
brighter, a myriad of bird and animal life stirs, awakening to the new 
day. The grasses, trees, and sky are filled with the sounds and 
activities of birds as they go about their daily tasks. Various 
mammals stalk the grassy oak savannah in search of their first days’ 
meal. 

This morning ritual occurs daily, and is often not noticed by 
even the most observant of people. People are often so busy, 
preoccupied by their own daily struggles, that they fail to see the 
simplicity and beauty of nature’s daily awakening. The time has come, 
however, for people to start noticing the existence of nature that 
surrounds them. When California became a state in 1850, there were 5 
million acres of wetlands.(5> In 1982, only 450,000 acres of wetlands 
existed; a reduction by 91%.(5) We have a unique opportunity in 
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Sonoma County to protect a truly remarkable wetland resource-the 
Laguna de Santa Rosa. In preserving this area, we can allow future 
generations to revel in the awakening of nature’s days. 

Preserving the existing resources of the Laguna may not be 
enough. Acquistion of existing wetlands and former wetland areas, 
along with regulation in support of public policy, and wetland 
enhancement through rehabilitation or restoration appear to be the 
most reliable solutions to the problem.(5) The Laguna’s natural 
resources are currently endangered by urban sprawl, pollution, and 
agricultural practices. 

Restoration of a particular species of tree or an acre of native 
grasses is a complex task, one currently in trial stages in other 
areas. A restoration plan should consider the following: having 

knowledge of the biological and ecological requirememts of the species 
to be restored, choosing the size of the area to be restored, 
negotiating compatible land uses, and planning for a long-term or 
permanent protection of the restored species.(4) Appropriate 
monitoring measures of the restoration activities should be included 
to provide a status report on the restored species to guide further 
restoration actions if needed. The areas of restoration discussed in 
this paper associated with the Laguna de Santa Rosa include: oak 

woodlands, oak savannahs, grasslands, and vernal pools. 

Existing Laguna Ecosystems and Restoration Plans 

The oak woodlands are dominated by oaks, including black oaks 
(Quercus kelloggii), white oaks (Quercus garryana), and coast live 
oaks (Quercus agrifolia). This area is also characterized by a 
variety of broadleaf trees such as bays, and deciduous trees such as 
buckeyes. This plant community prefers the higher elevations of the 
Laguna area characterized by drier conditions.(2) Due to the large 
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diversity of plant and tree species, this area affords greater 
protection of many types of birds and mammals. It is necessary to 
protect these areas and enhance their growth to encourage bird and 
mammal species to remain as their inhabitants, This particular 
ecosystem of the Laguna area seems to be fairly healthy, with no 
immediate signs for the potential endangerment of plant species or 
total loss of habitat. There are problems effecting this habitat such 
as urban sprawl and clearance of growth for agricultural practices. 
Restoration of this habitat is not as crucial as just protecting the 
already existing oak woodlands, which due to its greater diversity of 
species could have a significant recovery on its own. If restoration 
of this area is considered, the following measures are to insure the 
survival of the oak woodlands. 

Oak Woodlands Restoration Measures 

* Promote increased protection of existing oak woodlands habitat by 
changing the existing zoning-convert private lands to public ie. 
wildlife refuge 

* Conduct inventory process of existing species making special note 
of any decrease in any species 

X From inventory, replant any diminished species at a 2:1 ratio 
particularly focusing on the oaks 
X Provide adequate water and nutrients to seedlings for first two 
years of growth 

X Provide adequate protective fencing for seedlings first two years 
The next area to focus restoration actions upon is the oak 
savannahs. Oak savannahs, noted for their grasslands or meadows with 
valley oaks (Quercus lobata) widely dispersed throughout, are rapidly 
becoming an endangered plant community. (2) The magnificent valley oak 
is approaching the status of an endangered species and loss of the 
species is occuring all over the state of California. The seemingly 
virile valley oaks are actually quite sensitive and can tolerate only 
a minimal amount of disturbance in their natural habitat. The 
problems currently effecting the oak savannah habitat of the Laguna 
area are overwatering, overgrazing, agricultural practices, and 
competition from non-native grasses. 
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During the summer months, farmers along the Laguna use reclaimed 
wastewater to spray their lands to irrigate their crops. 

( Unfortunately, the valley oaks do not require summer watering and this 

promotes the growth of a fungus which eventually causes the oaks to 
rot and die. Use of summer irrigation also promotes the growth of 
non-native annual grasses. These grasses overcame the young oak 
seedlings, smothering them completely. Overgrazing and trampling by 
dairy cattle, horses, and deer destroy any young oak seedlings as they 
begin to grow. Other agricultural practices, such as discing, mowing, 
and soil compaction near the roots of the valley oaks are rapidly 
diminishing the strength of the existing oaks. Immediate restoration 
actions are necessary to protect the future of the valley oaks. 

Oak Savannah Restoration Measures 

* Avoid irrigation, discing, mowing, or soil compaction within 75 
foot perimeter of any valley oak 

* Avoid changing contour of land around existing oaks 

* Monitor irrigation practices of farmers 

* Monitor discing and mowing activities of farmers 

* Periodic removal of dead wood from existing mature oaks by 
experts (3) 

* Plant three seedlings for every stump, snag, and existing oak on 
public lands 

* Provide protective wire cages for first two years growth 

* Provide adequate water and nutrients for first two years of growth 

* After two years, provide adequate fencing to keep herbivores from 
damaging young trees 

* Monitor growth and fencing requirements for a total of five years 

* For every seedling that fails, replant two new seedlings 

* Consider the Laguna area as an off-site mitigation measures area 
for future developments that are to occur in Santa Rosa and 
Sebastopol which result in a loss of some type of valued habitat 

The sister community to the oak savannah is the grasslands 

dominated by grasses. The grasslands area of the Laguna was once 

flourishing with native perennials and is now dominated by highly 

competitive annuals which were introduced by the Europeans.(2) The 

continuation of summer irrigation only encourages the growth of the 

non-native species, as most of the native grass species are drought 

tolerant and require no summer watering. Rehabilitating a grasslands 

area is difficult due to the competition from non-native species and 
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the wide variety of native species that need to be reestablished. As 
a proposal, an entire area of the Laguna de Santa Rosa grasslands 
should be set aside for removal of all non-native species and 
reveg'etating the area entirely with native species should be 
considered. This would have to be undertaken in a suitable location 
and monitored regularly. Setting such an area aside would prove to be 
extremely valuable, as areas devoid of non-native species are quite 
rare and rapidly diminishing. 

Grasslands Restoration Measures 

* Prohibit grazing or foot travel in proposed total grasslands 
restoration area 

t Promote compatible land uses in other grasslands areas ie. grazing 
permits allowing grazing only certain times of the year for certain 
lengths of time 

* Promote direct removal of non-native grasses on public lands 

* Discourage spray irrigation in areas of native grasses 

* Give private landowners incentives to revegetate area with native 
grasses ie. give a longer length of time on grazing permit 

The last ecosystem of the Laguna deserving a restoration plan is 

certainly one of the most endangered and controversial of all 

ecosystems the vernal pools. California, Sonoma County in 

particular, has the distinction of having the extremely fragile vernal 

pools ecosystems which appear here and nowhere else in the United 

States. Vernal pools have become an area of local and statewide 

concern much to the dismay of many developers! Vast numbers of these 

specialized ecosystems are being lost to urban development, being 

plowed under, or trampled by cattle. Though some agricultural uses 

may be compatible, such as grazing because the cattle prefer the 

non-native grasses surrounding the vernal pools, most uses severely 

damage or destroy the fragile areas of wildflowers. (1) According to 

recent efforts, moving and relocating a vernal pool and its plant 

species is not highly successful. The vernal pools are an extremely 

complex and sensitive ecosystem and the conditions under which they 

exist are difficult to duplicate. It is extremely important for the 


vernal pools in the Laguna area to be restored and maintained, because 

/// 
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they are the most threatened of California’s wetland types.(5) 

Vernal Pools Restoration Measures j 

* Map out existing vernal pools j 

* Protective zoning to preserve existing vernal pools ;j 

t Promote minimal disturbance during wet season j 

t On private lands, promote fencing around vernal pools especially j 

during the wet season j 

* On public lands, discontinue grazing permits during wet season 

* Increase public awareness of vernal pools j 

* Encourage public pressure to preserve these areas 

Summary and Conclusions I 

As has been shown above, the Laguna de Santa Rosa has many unique 

and diverse ecosystems worth preserving and enhancing through j 

1 

restoration. The oak woodlands with its variety of oaks, deciduous and 
evergreen trees. The oak savannah dominated by the powerful, yet 
sensitive and diminishing, valley oak. The grasslands once home to 

j 

the native grasses now overgrown with non-native species. And, the 
vernal pools, small, beautiful, and fragile areas with a large 
significance. All of these areas are contained in one unique wetland 
area-the Laguna de Santa Rosa. 

There is a necessity to make the public aware of this great 
natural resource. One source of recent inforraaiton used in this 
paper, The California Vetland -An Element of the C aliforni a Out d o or 
Planning Programs , focused mainly on acquiring and preserving wetlands 
and their associated threatened habitats such as vernal pools, 
riparian zones, and oak habitats. This extensive report, however, did 
not acknowledge that any wetlands and threatened habitats existed in 
the Laguna area or even in Sonoma County! It is important that Sonoma 
County and the Laguna area be reconized for having threatened wetlands 

and other ecosystems. Vith such a valuable wetland resource in our j 

j 

backyard and the fact that wetlands and their associated habitats are 
diminishing, we cannot become complacent and preoccupied to the point , 

where one day we look and the Laguna has become filled with 

//^ ; 
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subdivisions, industrial parks, and roads. It has become clear 
through my research that many people do not know of the significance 
of the Laguna and how to go about actually preserving and enhancing 
successfully such an area. It is my hope that these goals of 
informing the public and preserving and restoring the Laguna de Santa 
Rosa and its associated habitats to a pristine state can be achieved 
for us, future generations to come, and the many plant and animal 
species that live and depend on the Laguna de Santa Rosa for their 
continued survival. 

-The patchy clouds drift by from the south, as the sun dips behind 
the western hills. In the early twilight, the dwindling light causes 
the clouds to burst into fiery pinks, oranges, and reds. Followed 
next by lavenders, grey, and finally slate. The sound of wings 
beating a furious path home to a comforting nest before the darkness 
completely closes in interrupts the hush of dusk. The grasses begin 
to come alive again, this time with the wanderings of the noctural 
animals. The hooting of a distant owl confirms to all that indeed 
another night has come. The first star appears, twinkling, its 
reflection cast upon the waters of the Laguna de Santa Rosa. 


/{3 
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Is it a Vernal Pool? 
by Roneal Gardner 




Introduction 


Are the pools on our property vernal pools or just seasonal 
wetlands with interesting flowers in and around them? I found in 
researching the answer to this question that there is much literature 
available on the many specialized aspects of vernal pool ecosyj'tems. 
Through my research, I also became aware that this important habitat 
within the Laguna wetlands is legally disappearing from the Santa 
Rosa Plains even though there are rare and endangered species of 
plants typically associated with vernal pools. It is my belief 
that if people are able to understand and recognize what a verniL 
pool is, why they are worth preserving and understand why and how 
they are dissappearing, that they will be more open and vocal about 
preserving this valuable aspect of the Laguna wetland system. 

Sources of Information 

I gathered my information from reading articles on vernal 
pools, conversations with local experts on vernal pools, actually 
visiting several vernal pool sites , attending a Public Hearing 
sponsored by the League of Women Voters and a symposium put on by 
the California Native Plant Society. The focus of my project was 
to create a clear easy-to-follow guide that would help people 
recognize, appreciate,and want to preserve our remaining Santa Rosa 
Plain vernal pool systems. 

How to Recognize a Vernal Pool . 

Vernal pools'fare a wetland habitat endemic to California. The 
vernal pools associated with the Santa Rosa Plains are typically 
found in open fields of uneven topography. The pools are generally 
located in shallow depressions and are characterized by standing 
water in the winter rainy season and early spring, drying up 
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completely by early to mid-summer. A majority of the pools are 
quite small but some can be very large in area.(1) The progressive 
evaporation of the pool concentrates the remaining water resulting 
in higher alkalinities and salinities in the waters at the pool 
center than on the perphery. This progressively declining water 
tablescauses individual plant species to specialize to the various 
combinations of soil moisture, temperature, and alkalinity that 
occur at the pools edge.(l) This causes the progressive growth of 
rings of flowers at the pools receding rim.(1) These brightly 
colored rings of flowers surrounding the vernal pools are their 
most obvious visable characteristic. Most species of vernal pool 
plants,91%, are endemic to California and several are endemic to 

jci-ruU 

Sonoma County.(2,3) Five species oftplants are listed as rare or 
endangered in California. The plants associated with vernal pools 
grow in three zones. Zone one corresponds roughly to the pool 
bottom, zone two occurs around the margins of the pool and zone 
three occurs on the higher better drained rim of the pool.(4) 

The flowers of zone three are predominantly yellow in color. The 
flowers associated with zone two are predominatly yellow «3 kI white. 
The flowers of zone one are usually beautiful shades of blue aedor- 
green. Once these have dried up you are left with a dead spot in 
the grassland as the soil alkalinity and salinity discourages the 
growth of invader species. (5) see app©ndixf/#1 
How Vernal Pools are Protected 

No California vernal pool plant or fauna species are as yet 
listed on the Federal Endangered Species list and so the federal 
government plays a very small role in their protection. The only 
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time the federal government would actively get involved with 
their protection is if a particular pool system was a stop over 
spot for a migratory waterfowl that is on the Endangered Species 
List. Several plant species are currently candidates for federal 
protection.(3) see appendix #2 

No federal listing means state laws are the most important 
source of protection for vernal pools. There are three laws 
providing protection in our state e These are The Native Plant 
Protection Act (NPPA), The California Endangered Species Act (CESA), 
and The California Environmental Quality Act (CEQA). The NPPA 
directs the California Department of Fish and Game (CDFG) to "pre¬ 
serve, protect, and enhance endangered plants of this State." 

NPPA has provisions that prohibit the "taking" of rare or endangered 
plants from the wild and a sal&vage requirement for landowners. 

The CESA expands upon but does not replace the NPPA. It created 
a "threatened" catagory of species. It also adds state agency 
consultation procedures that discourage the approval of projects 
under CESA that would "jeopardize" endangered or threatened species. 

CEQA requires assessment of the project's impact on the biological 
communities as well as traffic, schools, air quality etc.. The 
agency of responsibility for the initial environmental report is the plan¬ 
ing department 0 If the initial study reveals that a project may" reduce 
the number or restrict the range of rare or endangered plants" 
it is to be considered significant enough to require an Environ¬ 
mental Impact Report (EIR) or a mitigated Negative Declaration. 

Through consultation with the CDFG alteration of the project design 
or mitigation measures are developed to compensate for the loss of 
rare species. Another alternative is that the lead agency may 




adopt a "statement of overiding concern" which states that the 
benefits of the project outweighs the adverse environmental impacts.(6) 
Within the framework of these three laws are loop holes big 
enough to make the CDFG 1 s job of protecting and preserving the 
vernal pools almost impossible.(7,8) 

In Sonoma County a developer is required t^ollow set procedures 
for approval of his project. He must go to the U.S. Corps of 
Engineers who have jurisdiction over wetlands to get their approval. 

If there is less than an acre of wetlands and no endangered species 
they may issue a blanket permit allowing the development. If 
there is ten acres of wetlands involved or endangered species 
present the Corps will step into the protection process. The 
developer next goes to the Santa Rosa Planning Department if ft 
is within the city limits or to the Sonoma County Planning Department 
if it is in the unincorporated areas of the county to apply for a 
use permit. If the developer wants to save time he can be appJ^ing 
to both the Corps and the planning commission at the same time. 

Before a use permit is issued;the appropriate planning commission 

t fiP'S- otheru 

will send a referral to the CDFG,fand ask for comments on the project. 
The CDFG then prepares their response to tne referral and returns 
their response to the planning department, it is at this point 
that a EIR can be asked for. The planning departmenythen tries to 
balance the concerns of all concerned and then either approve or 
disapprove the project based on their findings. this point 

if either the developer or CDFG is unhappy with the results, they 
can take the issue before the city council for issues within city 
limits or before the County Board of Supervisors for issues outside 
city limits. If either party is unhappy with this decision then 





the next step is a lawsuit.(9,1 0 ) 

| 

In response to the rapid disappearance of our counties vernal 
pools the CDFG paid for a detailed report on the vernal pools of 
the Santa Rosa Plains, their location and species diversity and 
distribution.Once the best sites have been determined, these will 
be set aside for preservation. Developers who want to build on 
land with less significant vernal pool sites will be asked to pay 
a one time fee to help maintain and protect the preserved sites. 

If a developer's site contains a significant vernal pool site they 
may be asked to set aside a preserve.(11) Documentation of sites 
is one of the first steps in getting adequate protection. Contin¬ 
ued study and documentation will be needed to provide a factual 
basis for administrative and legislative decisions.(12) 

The Sonoma County Board of Supervisors and city councils 
need to be sympathetic to the environmental issues and willing to 
use their rights to interpret state laws in a protective mode 
rather than in a prodevelopment mode. (8) 

Information needs to be disseminated to the general public 
through national magazine articles and pictorial histories of 
vernal pool development in a season.(12) 

Vigo«rous enfcasement of existing laws and regulations also 
needs to take place. Once our endangered species are officially 
lisited on the U.S. Fish and Wildlife Service list, funds are 
opened up for the purchase of lands and the setting up of wild- 
flower preserves. 

Why Protect Vernal Pools? 

The wide distribution and high level of development of our 
California vernal pools occurs nowhere else in the world. There 
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is a high percentage,91 %, of endemic biota in the vernal pool 
habitat. There are very few non-native plants that can survive 
these extremely specialized habitats. They are perhaps the most 
pristine habitats in California.(13) 

The presence of rare species is typically associated with 
vernal pools. The arguments that apply to saving any endangered 
species also apply to vernal pool species even though they be less 
lovable than a spotted owl or white seal pup. The distribution of 
rare vernal pool plants tends to be random.(13) 

Vernal pool are especially vulnerable to habitat destruction 
because they occur mainly on flat easily developed pieces of land.. (13) 
They provide valuable study sites for researchers. Ecosystems 
can be identified and defined and the limited size of the system 
will allow a more exact and complete study than possible with 
larger systems. Vernal pool populations are useful in population 
biology studies because they are dio1~;nc.T and easy to identify and 
because there ropy b<'?high degree of variability between populations.(1 3 ) 
Vernal pools contain as yet many undiscovered secrets. The 
plants of vernal pools have a very efficient water use mechanism 
and because of their physiological adaptations to high salt conditions 
there is a potential for developing vernal pool species for agri¬ 
culture. Similiar endevors could be made for those species adapted 
to dry and alkaline conditions. One secret that is now being un¬ 
locked is that of the seeds of the Limnanthes, meadowfoam, which 
are a source of oil whose properties make it a potential replace¬ 
ment for whale oil which is now illegal to import.(13) 

Vernal pools during their short life cycle,3-4 months, provide 
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on of the most colorful and eye pleasing floral masterpieces 
in nature. There is a special kind of peace and renewal of the 
spirit that comes to most people when they have viewed one of 
nature's masterpieces. This purely esthetic aspect should be con¬ 
sidered as an excellent reason for protection. 

Conclusion 

It is my hope that this report has left you with a general 
understanding of what a vernal pool is and how to recognize one 
if you see it and to further appreciate why we need to protect 
and preserve these pools that help make Somoma County unique and 
how we can help by being informed and vocal about their future. 
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Appendix 1 (15,16,17) 
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T h f ies associated with zone 3: 

Rar 

Rar Buttercup 

i n the actual pool. The floating leaves are of three 
°' 3 1the submerged ones are threadlike. Flowers are white 
The floating stems are up to three feet long. 

Loc 3tates Seen: Feb.- May 
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Ranunculaceae 
Ranunculus Orthorhynchus 


Birdfoot buttercup 


* i mv,p leaves look alot 

It is found on the outer perimeters of yello „ petals 

£S 5lS , i5£i-’5-'- heaK. 


Located: Sorthern California 
Hieght: 1-1.5 dm. 


Seen: 



April- May 
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Gramineae 

i Alopercurus aequalix Little Meadow-Foxtail 

It is a perennial grass with a flat blade like leaves and a soft dense 
spikelike panicles. 

Located: Pacific States and cooler parts of North America 
Height: 15-60 cm. Seen: May- July 

panicle- 


Umbelliferae 

Eryngium armatum Cyote-thistle 

It has long narrow leaves with serrated leaf edges. The small spiked 
flowers are yellowish or on occasion blue in color. 

Located: Central and Northern Calif. Seen: May- August 

Height: .5-4 dm. 


I 
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Leguminosae 

Trifolium amoenum Showy Indian Clover 

The stems are covered with fine hair. The leaves are nearly sessile. 
The head is a short ovid on top of stem. The small tube shaped 
flowers are purple with white tips. 

Located: Solano, Sonoma, Marin Counties Seen: April-June 
Height: 1-6 dm. Believed extinct 



SESSILE 

(without 

Petiole) 
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The dominant species associated with zone 2: 

Compositae 
Blennosperma nanum 

A succlent herb, well branched stem and linear 2-3 lobed pinnate leaves. 
The oval flower head bracts are purple tipped with each tip having 
a tuft of hairs. The £Lgw&ES are bright yei-iow* with yellow stigmas. 


Located: Northwest coast of America Seen: March-April 
Height: 8-20 cm. 



Compositae 

Blennosperma Bakeri Baker's blennosperma 

A succulent herb, well branched stem, linear entire or 2-3 lobed pinnate 
leaves. The oval flower head bracts are purple tipped with each tip 
having a tuft of hairs. The flowers are bright yellow* with maroon stigmas 


Located: Sonoma County 
Height: up to 30 cm. 


Seen: March-April 
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Limnanthaceae 
Limnanthes douglasii 


Douglas' Meadowfoam 


The flowers are bell shaped with the inner portion yellow. Each 
petal has a u-shaped band of short hairs at the base of the inner 
surface. Each pinnate leaf is divided into 5-11 leaflets which may be 
entire or 3-5 toothed. 

Located: Northern California Seen: April-May 

Height: 10-30 cm. 



I 










6 


Limnanthaceae 

Limnanthes vinculans Ornduff Sebastopol Meadowfoam or Cunningham 

Marsh Meadowfoam 

The flowers are bell shaped and white in color. Each petal has a u- 
shaped band of short hairs at the base of the inner surface. Each 
leaf is dissected, alternate, with long petioles. 

Located: Sonoma C^ounty Seen: April-May 

Height: 5-30 cm. 
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Compositae 

Lasthenia Burkei Burke's goldfield 

It is a somewhat succulent spring annual of the sunflower family, 
ray and disk like yellow flowers have the appearance of a minature 
sunflower. 

Located: sonoma County Seen: April-May 

Height: 8-20 cm. 



A?/ 
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The dominant species associated with zone 1 : 

Polemoniaceae , 

Navarretia pra&brata 

It is a prostrate annual with a spread of 8-15 cm. Its branches 
proliferate from beneath wooly or sticky flower heads. They have 
spiny leaves. The tiny flowers have five petals which range in color 
from white to violet. The stems are white. 

Located: California Seen: May-July 



Polemoniaceae 

Navarretia plieantha many-flowered navarretia 

It is a prostrate annual forming a spread of 5-20 cm. It broadens out 
with several stout branches but does not proliferate from beneath a 
central head. The flower heads have 20-50 flowers each. 

Located: Northern California Seen: June 






Labiatae 

Pogogyne Douglasii 


Mesa mint or Douglas 1 pogogyne 

The flowers are in long dense oblong spikes at the end of a reddish 
stem. They are red-purple in color. The flowers are two lipped 
witha pale yellow spot on the lower lip. Leaves lance like. They 
grow in the dry bottoms of the pool beds. They have a pungent odoE. 

Located: Northern California Seen: May-July 

Height: 4-45 cm. 



DOUGLAS'S 

POGOYNE 



Campanulaceae 
Downingia cuspidata 


1 0 


Toothed Downingia 

The plants a very slender with the flowers only 1/2 inch across. 

The lower lip of the flower has three nearly equal lobes and the two 
upper ones are narrowly diverging. The flowers are bright or pale 
blue or lavender, the lower lip has a large central white area with 
a large yellow spot. 

Located: California Seen March-June 

Height: 6-25 cm. 
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Appendix 2 


Species listed as rare or endangered by the California Native Plant 


Society and/or by the Endangered Plant Program of the California 


Department of Fish and Game. 
Listed by both: 

Lasthenia Burkei 
Limnanthes vinculans 
Navarretia plieantha 


Burke's goldfield 

Sebastopol Meadowfoam or Cunningham 
Marsh Meadowfoam 
many-flowered navarretia 


Listed by the California Native Plant Society only: 

Blennosperma Bakeri Baker's blennosperma 

Pogogyne Douglasii ssp. 
parviflora 
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As a relative newcomer to Sonoma County, until last year I 
Knew nothing of the Laguna de Santa Rosa. I became, informed of 
i_ne Laguna in the. Fall of 1388 when some friends of wine were 
studying it. for Dr. Kerriwn's group project. This spring, 1 
became involved with the project and my introduction to the 
Laguna came near Occidental Rd. with Bob Sharpe. I noticed 
immediately the eroded banks of the streams and the lack of woody 
vegetation. Being a landscape gardener, I decided to investigate 
the possibilities and benefits of revegetating the Laguna. 

In my research, I was. surprised to discover the amount, of 
recent, literature on tree planting to absorb excess atmospheric 
carbon dioxide ( C0 2 ). Carnon Dioxide is the major “greenhouse" 
gas thought to be contributing to global warning. Using this as 
a major benefit, to revegetating the Laguna, I set. out. to see if 
any C02-related tree planting projects were in effect elsewhere, 
and should the Laguna receive. National Wildlife Refuge status, 
who could do the actual planting. 


ihe Greenhouse Effect and Trees 

i he decade of the i9S0' ss has produced the six warmest year 
in the history of global temperature measuring Cl). There has 
also been a dramatic, increase in atmospheric C02 levels. From 


•s e c t i o n s o f the polar i c e c a p s, 


:s have determined that 


the pre-industrial Revolution concentration of CQ2 in the 
atmosphere was 280 parts per million (ppm). Today that 
concentration is 345 ppm and rising at a rate of .4% annually 
<Fig. 1). It. is estimated that contributing to 75% of the 
increase is the burning of fossil fuels, and 25% is due to 





deforestation. Fixation of atmospheric- C02 occurs durinq 
photoayncheaia. Plants take 002 from the atmosphere, combine it 
Witn water from the soil using energy stored in the chloroplasrs, 
and produce carbohydrates to form fibre (Fig. 2). Two events are 
occurring on opposite sides of the balance sheet on the earth 


today: 


bei no 


the 


1* plants that absorbed CQ2 millions of years ago are now 
burned as a fossil fuel -and releasing the C02 back into 

a t hi o s p h e r e. 

2. forests that, usually fix enormous amounts of atmospheric 


C02 


are being logged or burned. Burning directly releases 

more 

C02 into the atmosphere. (Fig. 3> 

Because of its molecular structure, atmospheric. C02 acts 
*i.ke the grass of a greenhouse: it lets solar radiation in, but 
it prevents the heat from radiating back into space. It is like 
leaving a closed car sitting in the July sun. Warmer 
temperatures due to the greenhouse could have catastrophic 
effects. Wetlands could get completely submerged by thermally 
expand- l ny oceans, polluting groundwater supplies with salt. 
Desert conditions could spread and drought could severely hamper 
agriculture. Range of many native plant species would migrate 
north in the Northern Hemisphere; many species would become 
extinct. One study showed that., habitats appropriate to beeches 


/st 


0 n e 




will shift north 700 to 900 kilometers if current increases in 
CO2 eont.inue& < 2 > . 

Currently there is a lot of attention focused on tropical 
rainforest destruction; C02 "sinks" are being denuded rapidly in 
these nations. The United States has also undegone enormous 
deforestation <Fig. 4 > . Today our industrialized society relies 
upon reams of paper to pass along information. Hardwood and 
iftixed hardwod forests once extended from the Atlantic Ocean to 
the Mississippi 'River- . Today, only 22* of those forests remain. 

The. Laguna de Santa Rosa 

Heeding a closer look to determine how much of th 


,aguna 


needed revegetation, 2 set 


O Li v.. C 


one morning by canoe with 


classmate ( 0t-ew I bach. We launched our canoe into the murky 
waters at one Highway 22 overpass.. The story of our trip to the 
Russian River reads like a chapter from Dante's Inferno. We 
encountered oily water, shopping carts, tires, oil barrels, 
snags, angry young bulls, barbed wire hung across the channel, 
mosquitoes, and green, eutrophic water. When we were finally 
rescued by a fr rend at. Mir abel , she appeared as our gaurctian 
angel, returning us to a kinder, gentler environment. 

We also encountered hundreds of birds; the Laguna is an 
impel taut atop along the Pacific Fly way. According to the report, 
compiled by the Laguna Technical Advisory Committee, the Laguna's 
wintering waterfowl once numbered in the hundreds of thousands 
<31. The report, also states that the California yellow-billed 
cuckoo, a state, listed endangered bird associated with mature 
riparian forest habitat, was last observed in the Lacuna in the 
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13_iO s before channelization and deforestation. 


Eapeciai1y 

apparent to us along our trip was that when there were trees 

Mj-ang tne banks, the width of this strip was usually no more than 
10 feet. 


A team of researchers under the direction of Hiles Ferris 
and the Santa Rosa City Utilities District is working on overlay 
maps of the Laguna to determine how much of the area has been 
denuded of trees. The maps won't, be completed until the end of 


19&3 f but according to the Technical Advisory Report va 
of riparian forests and oak woodlands have been cleared 


t amounts 


f or 


agriculture and for the excavation of flood control and drainage 
channels. The report goes on to conclude that even though a 
significant portion of the Laguna habitats have been lost or 
degraded, much remains. The remnant habitats must be protected 
against further loss. Much of the habitat that has been lost or 
altered can be restored, provided restoration is started before 
additional development becomes incompatible with Laguna 
protaction. 


Tree Planting in the Laguna 


According to Rocky Thompson, horticulturist, for Circuit 


Riders Productions, 




Windsor, there are several groups that could be hired to 
revegetate the Laguna <4>. Because of the proposed multi 
management plan, crews could be hired from within the U.g 
and Wildlife Service, from within Cal, Dept, of Fish and 
California! Dept, of Forestry <CDF) could be hi redJ 


-agency 


Game, 


/</t 


private 




contractor a or volunteer groups, could plant.. Any work performed 
would be done on a parcel to parcel basis as lands are acquired, 

Major reforestation projects generally experience about, a 
60% survival rate. Circuit. Riders, however, employs a unique 
planning system that sometimes results, in 200% survival of 
transplants. Upon contract agreement., technicians from Circuit 
Riders go to or near a site needing restoration to gather seeds 
or acorns, and take cuttings from existing plants. Dominant tree 
species along the Laguna are oaks and Oregon Ash. Propagation 
takes place in their nursery in Windsor. A special soil mixture 
is used and young plants are moved to a 6” bottomless, tube-like 
contains! . - - ; c container prevents plants from becoming Dot. bound 
and rendering them unprepared for transplant into nature's hard 
soi 1. 

Thompson believes this is the best, system to ensure the 
gi eat.est. amount of survival. He. contends that, most nurseries buy 
w-heir stock from wholesalers in Southern California, ge.not.ynea 
Li<aL are jifealtny but not, accl imated to the different weather and 
•sorx conditions of the local region. Circuit Riders has already 
revega bated in the Laguna along one of the wastewater treatment, 
marshes. The limiting factor to hiring Circuit Riders to replant 
the Laguna is that the capacity of their nursery and size of 
their crews allows for only about 15 acres of restoration :ae-r 
year . 


Greenhouse. Effect, and the Laguna de Santa .Rosa 

In September, 1988, the American Forestr y Association v'AFA> 
unleahed a program 


■ailed Global Re-Leaf , The goal o 
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pr og r ant 


iS to create a national network of citizen activists 
u«dicai,ed to redressing the environmental imbalances at the root 
of the greenhouse effect <5>, The focus of the program is to 
invoive individuals and groups in tree planting projects across 
the country to absorb excess CD2 from the air. Last fall a group 
of a, 200 school children replanted a riparian zone along Herring 
Run, a main tributary to Chesapeake. Bay. Funding comes from 
government grants and from corporate and private donation. On 
oept, i9, 1988, Gary Moll, AFA's vice president, testified before 
the Senate Energy Committee on the National Energy Polict. Act and 

urged Congressional support of tree planting projects to offset 
global wa rming . 

Interestingly, a utilities company based in Arlington, Va., 
called Applied Energy Services, has contracted with an 
international relief and development agency to plant, enough trees 
to remove It million metric tons of carbon from the atmosphere, 
the amount. Applied Energy's new ISO megawatt, coal-fired plant in 
vuiiSjecticut wi a 1 emit as COS over the next- 40 years <&> , Daniel 
Dudek of the Environmental Defense Fund presented to Congress in 
13S£-i that. U.5, utilities companies could offset ten years worth 
of carbon emissions with projects begun now. 

Also on the books is House of Representatives Bill 2838. 
i ^.1 i s Dili authorizes the Secretaries of Agriculture, and Interior 
to provide donated or surplus seedlings, together with advice and 
technical assistance to any non-profit, organization volunteering 
to plant tree seedling on public lands <7> , Creation of the bill 
was motivated by Andy Link is, of Tree People, a Los Angeles group 





tha ■_ pi aiited a million trees prior to the 1984 Olympic®. Mayor 
-i on i.*i ct. 1 e y h a s cslreo on i ree People to plant another mill ion 

tree® in the next two years, specifically to absorb C02 from tha 
smog -laden area. 

It is my contention, then, that many possibilities exist £o 
restoring the wooded areas of the Laguna, Obviously, enormous 
tracts of forests are needed to offset the excess, atmospheric CO 
<Frg. 5> , but. we're not exempt, from taking regional measures. 
Mark Twain once noted , "everybody talks about the weather, but 
nobody does anything about it." Congressman William Carney (XV) 
aodreaseci a Sena te sub-comm 1 tt.ee on Environmental Protect ion on 
the Greenhouse Effect and commented nearly one hundred years, 
.-■aLes " - have the ftsl ri ng we had better do sonoth,ino at?.d 

perhaps do it quickly." <8>. 
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Figure J-. Atmospheric C0 2 Concentretione at Mauna Loa Obsarvatory, Hawaii. 
Heueured amounts show aeaaonal fluctuations, primarily of 
biological origin, superlapoaad on an axponentlal growth 
(Keeling, !')»*). 


From: Barbour, et al, Terrestrial 
Menlo Park, Ga. 1987 


Ecology . Cummings Pub. 


THE CARBON CYCLE 


Carbon Dioxide (C0 f ) In 
AJf and Water plus 
Water (H t O) In So# 
(energy released) 





Fossil Fuels (organic carbon) 
arid Limestone (carbonates) 
(stored chemical energy) 


Glucose (CgH^O,) and other 
Organic Molecules plus 
Oxygen (O,) 

(stored chemical energy) 



Figure 3. 
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FORESTS AND FORESTRY 


CROWN: where tree increases 
eoch year In helqht and spread 
of branches by adding on a 
new growth of twigs. 


LEAVES: make food for the tree 
by combining carbon dioxide 
from the air and water from the 
soil, in the presence of sunliqht, 
to form suqar. Moisture is qiven 
off throuqh transpiration on the 
underside of the leaves. 


TRUNK: supports the crown and produces 
the majority of the tree's useful wood. 


ROOTS: onchor the tree, absorb and 
transport water ond nutrients. 


ROOT HAIRS: absorb water 
nutrients from the soil. 



HEARTWOOD: inactive sapwood, 
which gives the trunk strength 
and stiffness, 



SAPWOOD: (xylem) carries the sap 
(water plus nitroqen and mineral 
nutrients) from roots to leaves. 


CAMBIUM: microscopic layer of cells 
where diameter qrowth occurs with 
the formation of an annual ring. 

INNER BARK: (phloem) carries sugar 
made in the leaves down to the branches, 
trunk and roots, where it is converted 
to substances vital to growth. 


'OUTER BARK: protects the tree from 
insects and disease, excessive heat 
and cold, and mechanical injuries. 


TRUNK CROSS-SECTION 

How a tree grows. (Modified from USDA Forest Service.) 


Figure 2 
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Figure 5 


THE POTENTIAL OF FORESTS AS A CARBON SINK 


SOLUTION 


Establishment of rapidly growing 
plantation forests 

Increasing the amount of forest biomass in 
existing forest area, either through increasing 
growth or decreasing harvest 

Natural increases in forest growth and 
biomass as the result of climate 
warming 


REQUIREMENT 


465 million hectares (ha) of new fast-growing 
forest (15 cubic meters [m 3 ] of stemwood per 
hectare per year) 

Increased stemwood growth of 2.5m 3 /ha/year 
on all existing 3,000 million ha of closed 
forest 

Spontaneous net expansion of 3,5 billion 
ha in natural slow-growing forests (from 4 
billion ha to a total woridwide closed forest 
area of 7.5 billion ha) 


Note: This table assumes that the net annual increase of atmospheric carbon is 2.9 billion tons per year. 

Trom: Environment ; Jan'/Veb, '1989 -- 
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STREAMBANK RESTORATION IN THE LAGUNA De SANTA ROSA 


Term Project 

For Professor Dr. Jean Merriman 
May 23, 1989 
Drew Ibach 
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The objective of this report is to emphasize 
the need for riparian forest restoration and protection in 
California and, more locally, to address the present condition 
and needs for the restoration of the Laguna de Santa Rosa. The 
quality of water entering the Russian River from the Luguna de 
Santa Rosa has dramatically decreased in the last half century. 
Increased local construction 1 , marsh and streambed channelization, 
and reparian forest elimination, has contributed a great quantity of 
sediment to the water, thus creating highly eutrophic conditions. 
Farming techniques and past wastewater treatment accidents and 
overloads contribute nitrates, methane, phosphorous, coliform 
bacteria, and viruses, which lowers water quality by reducing the 
amount of disolved oxygen while introducing health threatening 
viruses. Furthermore, insecticides, herbicides, and chemical 
fertilizers find their way into Laguna waters during periods of 
heavy rain and with irigation runoff. Eroded land sediments, 
chemical fertilizers, oil from urban runoff and roadways, and 
direct human litter has spoiled the quality of botli land and 
water along the Laguna and its tributaries. A riparian forest 
buffer along the banks of the Laguna and its tributaries will, 
if implemented, slow the natural process of erosion, act as a 
non-point source pollution filter and sink, cool the waters, provide 
habitat for native plant and animal species, help in the reforesta¬ 
tion of America, and add aestetic beauty to our county. 


/ V1 



The quality of the water of the Laguna is a concern to 
many. The residents dependent upon potable Russian River waters are con 
cerned with the condition of Laguna waters entering their drinking 
water. The local farming industry has a concern for the quality and 
quantity of water as many operations draw irrigation waters from the 
Laguna. California Fish and Game, naturalists, fishermen, duck 
hunters, bird watchers, concerned citizens, and environmentalists 
all have their concerns for the quality of water of Californios' 
deminishing wetlands. And last but not least, the silent majority of 
both hearty and sensitive native plant and animal species now facing 
the very real possibility of extinction due to the loss of native 
habitat are dependent upon the preservation and restoration of 
Cal i fornias' natural waterways and accompanying riparian forests for 
their survival. The Laguna de Santa Rosa is the floodplain and 
drainage basin for two hundred and fifty square miles of golden 
Californian mountains and meadows, and is home to the second largest 
natural wetland in northern California. It is past due time that we 
inherij/it the responsibility for protecting the integrity of our 
homeland by adopting strong measures to protect and restore both 
forest and water resources by starting in our own back yards here in 
Sonoma County. 

The adoption of a strong riparian buffer strip along the 

banks of the Laguna and its tributaries is paramount to the success 

of reestablishing the quality of both water and native plant and 

out 

animal habitat in Sonoma County and through A Cal i forma . Congressman 
Doug Bosco's proposal to aquire federal funds designated to protect 
national wetlands by establishing a national wildlife refuge in the 
Laguna area, is by no means a guarantee that water quality and native 

plant and animal species preservation will be insured. 
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Since land acquisition will be on a willing seller basis only, 
lands not acquired by the Federal Government or California Fish 
and Game will undoubtedly continue to contribute to the degragation 
of both land and water resources in the area unless a firmly 
enforced riparian buffer zone ordinance is adopted by the county. 

To fairly compensate the farming industry and landowners bordered 
along the creeks, and streams, and main channel of the Laguna, 
landowners should be subsidized for lost crop revenue, or better 
still, the land should purchased by the Federal Government, the 
State Government, or by the County of Sonoma at fair market values 
to provide a natural riparian buffer to filter and protect our 
scarce water resources. 

"Riparian habitat provides living conditions for a 
greater variety'of wildlife than any other habitat type found in 
California . "1 "The high biological productivity of California riparian 
habitat can be seen in the following examples. The coast redwoods 
develope best on riparian floodplain sites producing the largest 
biomass figure known: 452,500 grams per square meter ( Franklin & 
Dyrness;1973 ). The grandest hardwood forests in California 
undoubtedly once bordered the Sacramento River."2 "Descriptions 
of lush jungles of oak, poplar, sycamore, ash, willow, alder, and 
wild grape which comprised almost impenetrable walls of vegetation 
along the major valley rivers and their tributaries were recorded 
in the early 1800’s. Reports of huge oaks 27 feet in circumference 
and sycamores reaching 75 to 100 feet tall have been recorded.*3 


»1,2,&3 
#1 P. 1 


" Annotated List of California Habitat Types 
#2 P. 2 #3 P. 1 
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Further, some of California's most rare and endangered plant and 
animal species are limited to the riparian habitat. An example is 
the beautiful wild hisbiscus, Hisbiscus ca1 i fornicus, an herbaceous 
perennial shrub with 15 - 20 cm diameter white and dark red flowers 
found only on the few undisturbed slough banks which remain in the 
Central Valley." 4 '-'Also, the bald eagle and the American peregrine 
falcon which are included on both Federal and State lists of en¬ 
dangered species, occur in our Laguna de Santa Rosa. Surveys indicate 
that 206 species of plants, 230 birds, 25 mammals, 19 fishes, 

7 amphibians, and 9 species of reptile have been discovered living 
in our Luguna." 5 "Only a small fraction of the original riparian 
forests which covered several million acres in California remains 
today.lt has been estimated that merely five percent of what once 
was an indominable stand of riparian forest land in California, has 
te0n cut away and grazed over in the last one hundred and fifty years. 

For example, the Sacramonto river had 800,000 acres of riparian 
vegetation left in 1848 and 12,000 in 1972. Major man-caused changes 
have been conversion of forest to orchard and field crops, logging 
for wood chips, streambank stabilization, and accelerated erosion 
of river banks due to dams upstream and channelization in adjacent 
areas. Further losses of habitat are attributable to gravel and gold 
mining, grazing, and water pollution. Urbanization brings housing 
developments, freeways and landfills to the riverlands."6 The diminished 
condition of riparian habitat in California must be restored and pre-- 
served before the threshold of tolerence becomes too thin for several 
native plant and animal species as they have already begun to 
disappear from the landscape. 

M&6 "Annotated List of California Habitat types" 

*5 "Fish and Wildlife Restoration of the Luguna de Santa Rosa" 

tt 4 p . 3 If 6 p . 4 tt 5 p.3 
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We are fortunate in Sonoma County to have the 
opportunity to create a National Wildlife Refuge and reclaim a 
small piece of our landscape heritage before the condition of the 
Laguna area becomes beyond riparian repair. Luckily, there is 
enough native remnant habitat remaining to expand upon to create 
a very unique wildlife refuge. "The Laguna de Santa Rosa supports 
a very diverse and complex system of wetland and upland habitats, 
including: open water, emergent marsh, riparian forest, vernal pools, 
oak savanna, oak woodland, and grassland."? These very unique land 
characteristics create the support for a broad sp^/ectum of plant 
and animal species indigenous to our area and also supports visiting 
water fowl who need to refuel along the Pacific flyway. If we do 
not have the foresight or courage to protect that which is truely 
valuable at this time, our opportunity will have been missed. I've 
been told that Sonoma County has the land and water resources to 
potentially become the next San Jose or just another sister city 
to San Francisco. If we do not act now to firmly lock the land into 
agricultural preserves with accompaning riparian buffer strips, or 
create this wildlife preserve in the Laguna area, the farmers will 
soon be squeezed right off their lands and development will engulf 
another portion of our diminishing wetlands and open spaces. Local 
dairyman Arthur Lafranchi predicted at a public meeting on the Future 
of the Lqguna de Santa Rosa, that within 18 months present economic 
pressures would likely collapse the dairy farming industry in Sonoma 
County. 

*7 "Fish and Wildlife Restoration of the Laguna de Santa Rosa" 

P. 2 
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So unless Federal or State agencies are willing to purchase our 
natural wetlands, sale, subdivision, and urbanization will occur 
in private hands at the current wildfire pace of county land devel¬ 
opment. The development of a National Wildlife Preserve does not 
mean that agriculture will be squeezed off the land just as urban 
development would have done. National Wildlife Preserves provide 
grazeland for neighboring farmers in many cases and it would be both 
logical and probable that this would be the case in our Laguna area. 

The term friendly neighbor," has been echoed time and again by 
fishery biologist Bill Cox of California Fish and Game, and by 
Chairman Bob Sharp of the Laguna Technical Advisory Committee to 
Congressman Doug Bosco, as well as other members of the committee. 

To restore streambank stability along the bare over- 

grazed portions of the Laguna, I suggest helping the natural process 

of plant succession by planting the heartiest pioneer species of 

native riparian trees and shrubs along the banks. Let nature run its 

course where it was meant to roam by securing the banks in roots 

and shade to cool the water and slow the erosion process. Trees will 

pull the carbon from the air, aid in Americas reforestation process, 

provide a selective cutting resource while creating aestetic beauty, 
and provide a home for the many homeless creatures we've nearly 

plowed under and built over. My first plans for aiding the restoration 
process of the Laguna were perhaps noble, yet unrealistic. I found 
that determining the area needing replanting from airial photographs 
and county land use maps is virtually impossible. With an up front 
view of Laguna conditions discovered by canoe travel, one can easily see 
that within 100 feet of the streambank area, conditions can change 
dramatically. 
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Plant restoration will need to be determined By Soil Conservation 
Service Technicians and expierenced native plant landscapers on a 
site by site evaluation basis. 

Where conditions are the worst, bare and grazed to the edge, 

" Mule fat ( Bacchar is viminea ), sandbar willow ( Salix hindsiana ), 
red willow ( SaJLix laevigata ), and Fremont cottonwood ( Populus 
fremontii ) are the dominant species in the pioneer stages on riffle 
bars, point bars, and at the base of the floodplain terrace." 8 Willow 
cuttings are often used under gravel and rock ripraping for stream- 
bank stabilization where hearty willow sprigs develope quite rapidly 
and soon cover the stone and hold the bank in place. A cheaper solution 
than using ripraping metho,ids would likely.be to p]ant established 
plants of six to twenty-four month old seedlings in the fall so that 
winter rains can provide the start they need. A five year planting 
scheme would be wise in order to replace failed starts, and further, 
to add a greater variety of second stage successional plants. Such 
plants would include Red alder, Oregon ash, Valley oaks, Hinds walnut, 
Arroyo willow, and Box elder. Buckeye, Coast live oak, Elderberry, 
and California bay also can do well further up from the banks and 
they enjoy the company of other established trees. "Results of a 
survey along Dry Creek in Sonoma County of the mixed riparian wood¬ 
land show a dominance of alder, cottonwood, and red willow in the 
bank environment." 9 These species do best both initially and in the 
long run because they are more tolerant of root exposure and when 
partially burried by the silt deposits as they are capable of develop¬ 
ing new root systems and continuing their growth. 

*8 "Riparian Forests in California" p.110 
*9 " "p.116 
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Left undisturbed by man, the cottonwood/willow floodplain woodland 
will undergo succession to a mixture of Hinds walnut, box elder, 
oak, bay, with significant variations in basal area and relative 
density in relation to swales and floodplain terrace locations. As 
the floodplain terrace builds in height or extends into the stream 
channel, one can anticipate an increase in the importance of the 
more drought tolerant species such as oaks and bay."10 

Native and drought tolerant shrubs and herbaceous plants 
should be planted along the banks where trees are impractical due to 
channel dredging needs in urban areas. Drip or other forms of irr- 
agation may be necessary to develope and sustain these plants as 
they will be under greater heat stress without shade trees overhead. 

I noted blackberry bushes along the banks of the Laguna in full sun 
with no irragation help, however blackberries act as such an effect¬ 
ive barrier that it may or may not be a desirable plant in urban areas. 
In rural areas where trees are being restored to the landscape, shrubs 
and herbaceous plants should not be introduced so as not to compete 
with the tree starts. A natural understory of grasses, wild rose, 
wild grape, and many others will develope under the trees on their 
own. 

I've covered a lot of ground in this report however, all 
is interconnected and important to a restoration effort. When you look 
into a project of this magnitude you find many issues to deal with 
and balance such as politics, water quality, habitat preservation, 
wetlands protection, farming, urban growth, wastewater treatment, 
and pollution. I can only add that I hope the public awareness of 
the Laguna and its’ surrounding issues increases and that people in 
the county respond in a positive mannor. 

*10 "Riparian Forests in California" p.118 
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It is time to act now while peoples environmental awareness is 
heightened by recent events and before the Laguna degrades fully 
into a sewage channel outfall into the Russian River and further 
into the coastal waters off California. The one thing that I 
haven't mentioned is the educational tool the Laguna is and can still 
be if better protected as the natural occurring wetLand that it 
is. This project has been challenging and has opened my eyes to 
the current state of natural living elements struggling for survival 
in our national wetlands and in our Laguna de Santa Rosa. 
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A SADDENED LAGUNA FOUND AWAITING REVIVAL 
( A canoe adventure sights present conditions ) 


By : Drew Ibach 



Thick brown crawling liquid greets my paddle as we 
begin our journey down the seldom seen nor intimately known Laguna 
de Santa Rosa. Our canoe enters hesitantly just east of Sebastopol 
where the Laguna slips mysteriously under Highway 12. The surrounding 
riparian forest is thick yet narrow, protective and cool, as it 
divides the sleepy waters from the rustlings of mankind. The sight 
of the forest, the warmth of the sun, the sensation of smooth quiet 
movement, begins to thaw the urban chilling of my five most precious 
senses to a state of peace and tranquility. Then suddenly my hose is 
wrinkled, offended, and fully assulted. My whole face cringes with 
the taste of oil now glued upon my tongue as swirles of purple, 
blue, and silver rings of oil spin in a kaleidoscope of patterns upon 
the murky surface of the once innocent waters. The contrast is 
unsettling and distasteful, perhaps warning me of the realities 
that lie hidden ahead. We paddle onward in hopes of finding friend¬ 
lier waters. 

Further on we are greeted by foraging dairy cattle who 
find the lushness and shade of the willow, oak, walnut canopy to 
their pleasure. Lower walnut limbs and duckweed are the favored 
delicacies today. Neighboring plant species include blackberries, 
yellow blooming iris, cattails, pois*n oak, wild rose, and many 
varieties of tall green grasses lushly grown with the sweet rains 
of March. Grazing access to the channels edge provides a handsome 






variety of munchies which the cows frolic and delight in. Other notable 
characters have responded to our intrusion, frogs jump, tadpoles 
scurry, even the tailfin of a large catfish emerges from tfre goo 
to turn against the bank disturbed by our paddles. Birds are chirp¬ 
ing and singing down to us from thedr throwns upon the treetops, 
and all feels well and right again. 

All too soon our journey is stalled. The channel 
fractures into smaller tributaries, a mass of boards, and sticks, 
and garbage blocks our way. Aerosol cans, tennis balls, slime,' 
retired tires, and oil, stands still and merged together all afloat 
upon God knowns what, yet has not : created. We land the canoe and' 
travel on foot searching for water more suited for travel, but to 
no avail. The Laguna slips through the jungled thicket bordered 
on either side by farm fields and sunshine*. Fifty-five gallon 
drums of oil half full and rusting away are tangled between the 
willows. Ironically, we discover a dead raccoon lying still not more 
than fifteen feet away,.cause of death unknown. The graphic 
impression clearly brings home the point that oil spilled upon 
the waters or cooked into the air, kills. We walk along the fence¬ 
line at a point far from the main channel. Out of characternfrom 
the norm, a large section of marsh is fenced off from grazing access. 

We spot a jackrabbit scurrying along the cow trai] ahead of us. 

A large cement conduit is draining the reed filled area where 
minnows are sighted in much cleaner appearing water. 
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In chaotic escape manuvers, one minnow springs from the water and 
happens to land on an island of swampgrass where my hand reaches 
down for its capture. It is a baby carp who squirms between my 
fingers^gnftious to return to the shallows of the stream below, 
where freedom depends on the quality of water that makes hi* home. 

All the creatures of the laguna depend upon the faith of mankind 
to keep the waters pristine and flowing, to keep the marsh a marsh 
and not fill it nor channelize it in order to further man's develop¬ 
ment upon the existing home of the voiceless many. Having only 
travelled a half mile upon the laguna and another quarter: orV land 
we find we have to turn back and try another location further north. 
Loading the canoe onto the truck has lost its charm from the first. 

We travel in hopes of finding better access. 

We travel to the next major overpass on Occidential Road. 

Two engieers are there studying the decayed construction of the 

bridge. Brian and I have our own opinion of the structure. We 

think it looks like some five-year-old boy got happy with his 

his 

lmcoln-log-set one day whileAfather copied the design and sold it to 
the city. Anyway, we feel a whole lot safer and happier in the canoe 
then on the road. We pass through a heavily grazed region where the 
ch:annel is straight and the banks are low. Lonely old valley oaks 
are all that accompap^he grasses and cows who curiously follow these 
strange men and their vessel. Seldom if ever have they seen man, 
woman, or child upon the waters of their homeland. I wouldn’t trust 
us either if we were them, and so they follow us to protect their domain. 
Another barrier surfaces as strands of barbed-wire stretch across the 
channel. With greatly less than fancy maneuvers, we somehow squeeze 


the canoe and ourselves through. 
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Several natural snags of fallen trees, and tangled sticks and logs, 
make our way nearly impossible as time anc^gain we are forced to 
pull the canoe around various barriers. Bridges and fencing were 
major contributors of such barriers. Purhaps the greatest challenge 
to the journey was getting through such akward places not designed 
for canoe travel. Limbs were always hanging us up and scraping us 
as we went by with each limb claiming some sort of toll paid in flesh, 
or some rock claiming paint from the bow or stern of our canoe. 

Thankfully our greatest challenge was not our greatest 
pleasure. The egrets and blue herons were as spectacular as they 
were graceful and by lands end we were to sight in excess of one 
hundred herons and purhaps fifty egrets. Our brightest surprise came 
in the most unlikeliest of places. Along to the east was a huge farm 
flooded lake maybe ten acres in size and two feet in depth where 
mallards could be seen in all their glory. To the west a thin layer 
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of willows swayed in thee breeze A the banks and a few more reached up 
from the depts of the channel. A small man-made island separates 
the flooded farmland from the channel of the luguna. Brian sights 
something swimming across the channel. Is it a beaver, a ground¬ 
hog, or an -otter by chance? The smooth rusty brown mammal reaches 
a willow thicket and begins to climb up into the lower branches. 

We are excited and delighted in determining that our friend is an 
otter approximately thirty inches long, rare, and beautiful. 

Travel is becoming smoother and more rewarding as we paddle northward, 
pleased with our decision to make this journey. 
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A flock of geese are sighted on a pond to the west where 
a finely groomed vineyard is bursting with spring growth. A duck- 
blind is hiding among the reeds and cattails to the east of the vineyapd. 
Only a few scattered cartridges and an abandoned thermos are all that 
remains of the early morning sit-ins where waiting becomes the dominant 
activity of the hunters. Close by a stagnant pond filled with many 
cottonwoods is as green and thick as pea soup. Algae makes a sponge 
like mat of the water. Obviously, snorkeling is the survival sport 
of the gilled inhabitants trapped inside this sea of green. Probable 
cause of this algae bloom explosion is determined by supposition to 
be chemical fertilizer runoff from the nearby vineyard, however . 
many farming practices contribute oxygen demanding wastes to laguna 
waters, tilling up to the channels edge, grazing up to the banks of 
the lQguna, and excavation and filling of the lowlands for greater 
productivity and quantity of croplands are sighted. Seemingly, every 
vineyard along the laguna has one or more pumping generators that 
draws directly from the channel. We spotted at least a dozen pumping 
stations parked at the crest of the bank where large six inch pipelines 
steal the water from the friendly finned, feathered, and furry 
inhabitance of the laguna. The local community treats the laguna both 
as a resource and as a sewer. Thirsting grapes and field crops stir * 
their straws and drink from the laguna, while others cast, and spill, 
and send their garbage and toxic wastes covertly through the brush and 
down into the hidden and almost forgotten laguna. 

A startling discovery grabbed us both, at first, by our 
noses. A white encrusted streambed sending clear liquid racing down¬ 
ward from ten feet above the channel was contributing on awful gagging 


sulfur smell to the air. 





We could hardly imagine the effect it was having on the helpless fish 
in the water. We investigated the source and found the culprit being 
a garden hose leading from a leaky connection which was spewing out 

sulfur water from an eight inch steel pipe coming straight up from the 
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ground. The adjacent feld was ungrazed and uncultivated. It became 
obvious that this point source of pollution was being piped across 
this field from another, where we could see a newly planted and 
cultivated vineyard. The sight of direct pollution aggrevates all ' 
your senses at once. My thoughts were vile and angry, my nose was 
inflamed and burning, my tongue was bitter and spoiled, my eyes 
began to tear. The forces of both good and evil continually clash 
along the banks of the laguna. 

Were it not for that one point source of pollution the 
conditions of the laguna were improving considerably just south of 
Guerneville Road. The banks of the laguna were much higher overall 
which allowed for more vegetative cover to protect and cool the 
faster moving waters. Also a more pronounced diversity in plantlife 
was popping up all around the stream.. Bay, Eucalyptus, Redwoods, and 
Toyon trees kept company with the^Willows and Cottonwoods creating a 
fuller sense of harmony within the wilds. Further, even the herrons 
seemed larger and healthier as they would guild down the dampened 
airways between the banks nearly filling the gorge with their tremend¬ 
ous wingspans. 

Just when all felt smooth and easy,tragedy ironically 
struck again. A barbed wire fence stretching waist and neck high 
across the laguna in swiftly^waters, hung us both out to dry. 




We tried to land the canoe just before the fence-line as one end of 
the canoe touched the bank and the other came parallel with the fence 
in the middle of the stream. I was holding off the barbs when the 
current suddenly swept the canoe right out from under us. Instant 
soggy disaster 1 All posessions began to immediately escape in floating 
plastic bags as I hurried in three to four feet of water to capture 
them. To my thankful surprise, the channel bottom was firm and clay¬ 
like and not at all soft and muddy like many previous areas we might 
have capsized in. Wringing out our clothes and sun bathing dry fills 
thirty miniutes with laughter and jokes about our skills as navigators 
while we avoid the thoughts about the deadly nature of barbed wire 
which maims so many mammals. When the luguna someday becomes a wild¬ 
life refude the, barbed wire along with the many items of garbage 
spoils as well as abandoned automobiles, have all got to go. A steady 
flurry of snow-like seeds keeps floating on by all white and airy 
from the multitudes of blooming weeds, grasses, and willows. Spring 
is truely in the air along with her pest of a cousin mosquito. All 
is peaceful once again as we slip effortlessly downstream in the carry¬ 
ing current. We've passed a couple of shell baked turtles and some 
old corn fields, as we begin to enter the thicket again where the 
mosquitos are on the hunt. Just when dusk brings a lull and a hush 
to the trees, the creatures, and even some country folk, it also brings 
with it the blood thirsting insects. Make no mistake about it, the 
laguna breeds more insects in a summers week, then mankind procreates 
in a century. 




Purhaps this is why so many birds come to live and visit here during 
the year. There is plenty of cover, and seeds, and flies, and open 
spaces to live in and on in our laguna, as long as it remains a wet¬ 
land and not just a channel of mud. Gallon for gallon, the Russian 
River in all its splender and glory, cannot match the bird concentration 
found along the beaten banks of the laguna. 

We retire our journey at dark merely three quarters of a 
mile from the Russian River. We had come so far and seen so much, 
yet still were not satisfied with finishing short of the river, 
the following morning we had agreed to retrieve the canoe stashed 
under the bridge at Wohler Road.A1Luring waters awaited our return 
and drew us in and away from all responsibilities upon our return. 

And that is the magic of water, and forest, and open green spaces, 
to draw you away while consuming all your senses, taking pride in 
reminding you of your ancestral roots. It is good to return home 
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again. Water has such alluring powers that with just one touch you're 
hooked, drawn in, and soon fully submerged in all her secrets and 
mysteries. You can’t help but have compassion for that which holds 
you so dearly. While a baptismal in luguna waters is not now 
recommended, it does still hold a skill for clensing the soul and 
refreshing one's heart. 

With little trouble we reach the Russian River, Fantasticly 
large Blue Herons greeted us along the way, tending not to mind so 
much our encroachment upon their waters. The contraste in water 
quality is like comparing night to day. The laguna water is deep dark 
chalky brown. The illusion of a quicker paced current along the laguna 
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had fooled me into believing that the water quality had improved and 
was actually alright. But when laguna waters meet Russian River water, 
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you can hardly believe the word water is applicable to laguna goo. 

The amount of suspended soils in luguna waters is staggering. How 

can anything live in that environment? A heaven for insects and birds 

For 

perhaps, but a tragedy^trout and steelhead. In contrast, the Russian 
River near Mirabel Park has a much wider and more greatly matured 
riparian forest along its banks. The current moves swiftly and you 
can see the sandy gravel bottom three to four feet down. The water is 
so clean and refreshing, the sun is so warm and relaxing, that we are 
drawn from the confines of the canoe into the refreshing true waters 
of the river. Swimming in our birthday suits in crisp clear water 
completes our spiritual rejuvenation and drawns to a conclusion our 
great adventure within the Laguna de Santa Rosa. 

Our spirits have been recharged by forest, and animal, and 
water, but time can no longer stand still for us. We return back to 
urban reality driving the canoe further and further from the rivers 
calling. The sight, sound, and smell of traffic begins to chill my 
senses once more, but fond memories will travel with me and hopefully 
prevail until I can escape again to some protected zone of wilderness. 
I will wear a full smile as long as the memory of guilding herons 
and swimming otters remains fixed and clear in my memory. Laguna de 
Santa Rosa sleep well tonight for you are not forgotten, and you may 
soon reawaken to past glory and beauty. 




The Possible Restoration of Salmon and Steel head in The Laguna De Santa Rosa 


Wendy Northcutt 
May 9,1989 
Dr. Jean Merrirnan 
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LAND USE MANAGEMENT IN THE LAGUNA DE SANTA ROSA 


by Steven Lindbeck 

In 1985, my wife and I bought our first house. It was in 
Cotati, in what they referred to as "the one-hundred year flood 
plain," and the lender required us to purchase a flood insurance 
policy. That was my first experience with the National Flood 
Insurance Program, (NFIP), and the Federal Emergency Management 
Agency, (FEMA). 

At the beginning of this term, I learned that the flood plain 
we live in is the Laguna de Santa Rosa. However, I was soon 
confused by the different terms of reference applied to the 
Laguna: flood plain, floodway, floodway fringe, and wetland. I 
came to realize that many residents nearby may have similar 
uncertainty in recognizing the functions, definitions, and 
characteristics of the various aspects of the Laguna. 

Looking at different maps gives a number of different pictures 

of the Laguna. On some maps, the Laguna is a slender creek, 

winding through agricultural districts (figure 1). On the flood 
insurance maps, the Laguna is a channel, called the stream 
channel, flanked on both sides by an area called the floodway, 

which is itself flanked by the floodway fringe, the whole being 
called the 100-year flood plain (fig. 2). The Laguna de Santa 
Rosa Technical Advisory Committee mapped an area called the 

Greater Laguna de Santa Rosa (fig. 3), comprised of most of the 
unincorporated area between the borders of Sebastopol, Rohnert 
Park, and Santa Rosa, and reaching near to the Russian River. Not 
finding a definitive answer to the question "What is the 

Laguna?", I went looking at the definitions themselves. 
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WETLAND 


The Laguna is an example of an inland wetland, according to 
Miller, because it floods when the Russian River overflows its 
banks (106). 

100-YEAR FLOOD PLAIN 

The area which would be affected by the level of flooding, 
with a one percent chance of flooding in any year, is called the 
100-year flood plain (42 USC 4121). 

FLOODWAY 

The floodway is the channel of a stream, plus any adjacent 
flood plain areas that must be kept free from encroachment, in 
order that the 100-year flood be carried without substantial 
increases in flood heights. As minimum standards, FI A limits such 
increases to one foot, provided that hazardous velocities are not 
produced (FLOOD 3). 

FLOODWAY FRINGE 

The area between the floodway and the boundary of the 100-year 
flood is termed the floodway fringe. It encompasses the portion 
of the flood plain that could be completely obstructed without 
increasing the water surface elevation of the 100-year flood more 
than one foot at any point (FLOOD 3). 

The land use constraints already in place are based on these 
key descriptions, but to understand those constraints, a brief 
historical background is necessary. 

From the beginning of time, flood control was pretty simple: 
people got out of the way or they perished. Smart planning meant 
pitching your tent on high ground. Even in recent times, cities 




were built on lands relatively free from flood hazards. For 
example, we wouldn't have seen Santa Rosa settled two miles 
further west than it did. 

By the twentieth century in America, the Corps of Engineers 
and the Bureau of Reclamation had mastered the sciences of dam 
building and channelization, and it seemed every water district in 
the country emulated the masters. Man could now control where 

water would go, and in what quantities it would flow. Or could 
he? 

One result of this protective construction, was continued and 
even more intensive development of flood hazard areas. The land 
in the Laguna could dry earlier in the spring, and became even 
more agriculturally productive. More people made their homes 
year-round, on the banks of the Russian River. 

But beginning in the 1940's, experts suggested that all water 
control problems might not be answered with structural solutions. 

I* or. example, in 1953, the Tennessee Valley Authority provided 
local communities with flood hazard information, to assist the 
local planning agencies in making land-use decisions. in the 
Flood Control Act of 1960, in order to facilitate local and state 
participation in flood plain management. Congress authorized the 
Corps of Engineers to prepare flood plain information studies 
requested by local and state governments. 

The California legislature went far beyond earlier federal 
efforts. The Cobey-Alquist Flood Plain Management Act of 1965 did 
more than just provide information, it placed strict limits on 
development. The law prohibits construction of structures in the 
floodway which may endanger life, or significantly reduce the 


carrying capacity of the floodway. Furthermore, the law permits 
developments within the floodway fringe area, only by giving full 
consideration to the protection of human life, and the carrying 
capacity of the flood plain (WC 8410). 

In 1968, Congress passed the National Flood Insurance Act, 
which established the first federal goals of non-structural flood 
plain management, and which produced a financial carrot to compel 
local and state governments to comply. Some of the purposes of 
the act include: to encourage state and local governments to make 
appropriate land use adjustments, to constrict the development of 
land which is exposed to flood damage, to minimize damage caused 
by flood losses, and to guide the development of proposed future 
construction, where practicable, away from locations which are 
threatened by flood hazards (42 USC 4001). The carrot was defined 
in section 4002 of the act, which required,as a condition of 
future federal financial assistance, that state and local 
governments adopt adequate flood plain ordinances, consistent with 
federal standards. 

Local flood plain management ordinances are contained in the 
Sonoma County Flood Control Act. Some of the stated purposes of 
the act are to offer the minimum obstruction to the free flow of 
water, to control flood and storm waters, for land and other 
property within the district to be drained and protected from the 
effects of water, and to protect life and property from floods (UC 
7757). Policy SE-2g of the next Sonoma County General Plan 
requires all land development, including grading and fills, to 
•'minimize any increase in drainage runoff, soil erosion, and 
downstream flooding and siltation" (DRAFT 12). 




These are the existing constraints. Although the federal 
grant carrot is no longer as sweet as it used to be, there is 
still a strong incentive for local agencies to apply a flood plain 
management program. Namely, flood insurance is available to 
homeowners in communities with adequate ordinances. 

What do homeowners think about living in flood hazard areas? 
In a survey of floodplain residents, the actions seen to be least 
useful in reducing neighborhood flooding were all non structural: 
government purchase of homes, government aquisition of the 
floodplain, transfer of development rights, and restriction of 
density. Ironically, more than half those surveyed believed that 
development was exacerbating flooding problems. (Laska 457) 

The question still remains: how successful are these existing 
constraints in keeping our flood plain functional? The PEMA study 
that established Cotati's insurance rates did not delineate a 
floodway in my neighborhood, although the channel is only about 
one hundred feet from my foundation. The study also stated that 
no land use change was anticipated for the next 30 years. The 
reality is that the pasture was subdivided and built on, less than 
six years later. That same study also says: "Encroachment on 
flood plains, such as artificial fill, reduces the flood carrying 
capacity, and increases flood heights, thus increasing flood 
hazards in areas beyond the encroachment itself" (FLOOD 3). The 
regulations concerning changes in the flood plain clearly state 
that it must be proven that any land fill has not resulted in any 
floodway encroachment (44 CFR 65). Policies SE-2k through m, in 
the current draft of the Sonoma County General Plan, make it clear 
that encroachment on the flood plain should be limited (DRAFT 12). 


/// 



Early flood plain ordinances took no account of the effect of 
project induced growth and the associated land enhancement 
benefit, and it is this very growth effect that has been largely 
responsible for increased flood damages. Man's activities on the 
floodplains have modified the natural conditions of the floodways, 
and often the net result of such human intervention is felt not 
only in the channel itself, but also throughout the drainage 
basin. Often the net effect of such changes has been increased 
flood depths, extending the original limits of the overflow area. 

Should the 100-year flood frequency be the standard for zoning 
ordinances? To comply with the NFIP, and keep insurance available 
for homeowners, this must be the minimum standard. The long term 
solution to the flood damage problem in the highest flood risk 
zones would often be a conversion of the land to other uses. All 
construction in the designated floodway should be prohibited, to 
allow passage of major floods without unduly raising upstream 
water surface elevations. Controls in the floodway fringe may 
include limiting the type of land use, filling the land, and 
elevating structures. As a valuable adjunct to flood insurance, 
land use planning of flood hazard areas must keep development out 
of areas where flood risks are higher than probable gains. 
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A PLANNING REVIEW OF THE PROPOSED LAGUNA DE SANTA ROSA WILDLIFE 


REFUGE 


Patrick A. Huggins 
May 20,1989 



A Planning Review 0f The Restoration Report For Hie Laguna De Santa 

Rosa 

By: Patrick Huggins 

The proposed Laguna ¥ildli£e Refuge is an attempt to return to 
nature what man has taken away. But, nature will not he able to 
maintain the refuge unless some of the refuge plan is 
strengthened. The plan calls for the purchase of land, re- 
introduction of native plants and animals, and the creation of a 
beautiful nature preserve. The plan does nothing to ensure 
compatibility with adjacent lands, nor does it ensure that the 
natural systems of the refuge will be preserved from man-caused 
damage. The following addresses some of the missing elements of 
the refuge plan, and provides some ideas to correct the plans short 
commings. 

It is important to identify the adjacent land uses in order to 
properly provide for the interaction of these adjacent land uses 
with the refuge. The landuses adjacent to the proposed refuge 
boundries vary greatly from intensive urban uses to the west of the 
refuge, to less dense, more intense agricultural uses to the ea.3t. 
Nature does not recognise parcel boundries, so land uses adjacent 
to parcel boundries must recognise nature. 

The prominent land use on the eastern border of the proposed 
refuge is agriculture. Of the agricultural uses, cattle grazing is 
the most common, with some sheep and horse grazing, found in the 
adjacent parcels. The grazing animals, by themselves, pose no 
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threat to the natural systems of the refuge. As the suhiect of an 
agricultural business (large numbers) the livestock threaten the 
natural soils and waterways This is a direct result of their 
feeding patterns, and waste production 


To the west of the refuge, the most promenant land use is urban 
type development. This development is a serious threat to the 
naturalness of the refuge. It poses two different types of threats 
to the refuge. Hie first threat is land consumption. If the 
outward expansion of Sebastopol, and Santa Rosa, is not controled, 
the refuge will not be able to maintain its natural systems, and 
thus will fail to achieve the refuge plans goals. The second 
threat attributed to urban development, near the refuge, is the 
threat of human caused pollution. This includes all forms of 
pollution; trash, urban runoff, and vegCtitation changes. This 
last one is the changing, or removing, of vegetation which results 
in the destruction of the natural system of the refuge. 


The third land use which will effect the proposed refuge is 
really a subcategory, but because it occurs so often within the 
refuge it deserves special notation. This land use is roadways. 
According to the refuge plan, at least seventeen roads will cross, 
or run adjacent to the refuge boundries. These roads, left 
unchanged, will severly threaten the quality of the refuge. These 
roads will introduce large amounts of pollution into the refuge 
areas addjacent to the roads. As a result, the natural system of 
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the refuge may become a series of small., incomplete., mini spheres 
of nature. 

When compared to the goals of the refuge plan, the adjacent 
land uses are not compatible. In each case the adjacent land uses 
will introduce pollution into the refuge. Reguardless of the good 
intentions of the refuge planners., without some sort of controls on 
the per^fery influences, the natural system of the refuge will 
never be achieved. 

To achieve the desired natural results, the Sonoma Comity 

Planning Office, and the Sebastopol Planning Office, will need to 

A 

take some responsibility for the perifery influences on the refuge. 
The planning offices should immediately begin a process of 
reviewing land uses to ensure that the land uses will have no 
adverse effect on refuge. This review should be based on the 
method introduced in Ian McHarg’s book , "Design with Nature" 2 . 
This system compiles all the important environmental information 
for a parcel into a visual data bank. Each piece of data is 
colored onto an overlay of the parcel. After all the overlays are 
completed, they are stacked on top of each other. With this 
completed, the location for non-detremental development is clearly 
shown. 


For agricultural land uses, the McHarg system will be tab 
restrictive. Agricultural land uses should sjiduld be required to 
maintain a buffer between the refuge and their land use. A buffer 
system similar to the one recommended in the book "Performance 
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Introduction 


The Laguna de Santa Rosa: Where is it? What is it? Why 
is it there? How does it work? And why should we be concerned 
with it? These were all questions I asked myself entering Dr. 
Jean Merriman's Biological Environment class. I realized after 
the first day of class and various field trips - that brought 
me the visual picture of the Laguna de Santa Rosa - that this 
was a vital wetland area in dire need tor-gpreservation and 
restoration and that I was going to take an active part in an 
attempt at preserving this laguna. 

The Laguna de Santa Rosa is the second largest freshwater 
wetland in Northern California; Clear Lake being the largest. 

The Laguna is said to encompass anywhere between 7,422-64,000 
acres, a system of wetland and upland habitats. At one time 
this laguna was a vast expansion of marshland, with a sufficient 
area of open freshwater that formed a complex chain of lakes.(4) 
Now, however, the laguna is being encroached upon by development, 
agriculture, and pollution, ever decreasing it's size. 

The United States has less than half of the 215 million 
acres of wetlands that existed at the time of the European 
Settlement; of the approximately 99 million acres of wetlands 
remaining, an area the size of California, nearly 93.7 million 
acres are freshwater wetlands.(1) These wetlands are prime 
spawning areas for fish, nesting grounds for waterfowl, and 
food sources for a wide variety of wildlife. In the lower 48 





states, about 458,000 acres of the vital wetlands are lost 
anually to farming, development (urbanization caused by 
population growth), and pollution;(5) and as these wetlands 
decline, so tcohas certain wildlife. 

The main purpose I have for this report is to inform others 
on how valuable these wetlands are, the Laguna de Santa Rosa 
in specific, and the significant wildlife they support. This 
report will also cover the problems ofi how we are isolating 
our wildlife species out of existence and the positive impact 
a sizeable refuge will give to the preservation and restoration 
of the wildlife in the Laguna de Santa Rosa. 




Without Wetlands, you are Without Wildlife 

Searching through the current data on the Laguna de Santa 
Rosa, such as reports from the Technical Advisory Committee, 

Press Democrat, and reports from the fall semesters ENSP 321 
class, along with field trips, lectures, and periodicals on 
wetlands and wildlife, I found my main intrest. That intrest 
is on what the wildlife is to do if the wetlands vanish, and 
where will they go when they become increasingly isolated away 
from their habitat. 

Wetlands are treated by some people as more of a nuissance 
rather than as a valuable resource.(12) These people consider 
the wetlands as wastelands and simply useless unless they are 
drained and filled for the development of real estate and/or 
farmland. These areas unfortunately, usually don't attract the 
romantic image of a wilderness area, with the majestic mountains 
and enormous trees.(5) Some people simply don't realize that 
the wetlands are an extremely effective means of flood control, ikJ lk 
help in the recharge and purification of groundwater, removal 
of tough pollutants such as nitrates and phosphates, control 
erosion, collection and recycling of nutrients, and work as 

VI 

chemical si,ks.(11) The wetlands also provide asthetic and open 
space benefits, along with supporting numbers of endangered 
birds, mammals, amphibians, fishes, and plants. These areas 
allow for a protective habitat for up to one third of all 



endangered animal species.(11) Inevitably, use and abuse has 
taken its share ofi wetlands, such as the Laguna de Santa Rosa, 
drastically affecting the animal habitat and the animal life 
incorporated within this complex ecological system. 

Bill Cox, fishery biologist for the California Department 
of Fish and Game, states that the diversity in the Laguna de 
Santa Rosa has been lost and the system is much simplier now.(2) 
This abundance and diversity of habitat and wildlife diminished 
as early as the 1830‘s when there was a sudden grazing trend 
of thousands of cattle on the Spanish Ranchero.(4) The Laguna, 
at one time, supported the bald eagle and peregrin falcon, now 
on the federally endangered species list, along with the 
California freshwater shrimp. The laguna provides habitat to 
support a total of four state and/or federal listed endangered 
animal species.(4) The laguna also was an important nursery 
for salmon and steelhead, whereasit now holds many introduced 
species, such as the largemouth bass, Karp, goldfish, and others, 
totaling some 19 species.(2) Once numbering in the hundreds 
of thousands, wintering waterfowl in the Laguna de Santa Rosa 
now number between 3,000 and 5,000.(4) Therefore, the laguna 
is an important wintering and nesting area for these migratory 
waterfowl and is a key area in waterfowl habitat along the 
federally managed Pacific Flyway. 

The U.S. Fish and Wildlife Service believes this Northern 
region of California is one of the most important wintering 
areas for waterfowl in the nation. Nearly 60% of the Pacific 
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Flyways waterfowl winter here-18% of North America's wintering 
waterfowl.(5) The U.S. and Canada along with state governments 
and private conservation groups, have signed an agreement 
directed at rebuilding the North American waterfowl flocks by 
the year 2000, to their levels of a decade ago. This goal, at 
some $1.5 billion, lies in haulting the destruction of wetlands 
and purchasing and restoring the prime habitat-some 5.6 million 
acres in all.(8) Jerry Serie, a U.S. Fish and Wildlife Service 
biologist said, "The ancient migratory routes are what tie this 
continent together."(5) 

Other species as well, are important to the future of the 
Laguna de Santa Rosa. Species are involved in providing our 
society with indispensible and irreplaceable "ecosystem 
services". These services include the maintenance of the quality 
of the atmosphere, disposal of wastes and recycling of nutrients 
essential to agriculture, generation and maintenance of soils, 
support a vast genetic "library" from which we can use. This 
list continues on more extensively.(3) Some organisms that live 
in the mud and on the plants of the marsh act as a filter for 
wastewater that enters into the laguna, while the effluent 
nutrients add to the richness of the ecological system.(7) So 
within this native wetland, the plants and animals live together 
and will not survive major; or for some minor, disruption within 
and around the laguna. 

The National Wildlife Refuge System dates back to 1903, 
when President Theodore Roosevelt created this countries first 





refuge at Pelican Island, Florida to protect its bird species. 
Turning the Areata marsh area in Northern California into a 
refuge recently, serves now as an important rest stop for the 
birds migrating along the Pacific Flyway. More than twice as 
many bird species now use this marsh as did in the past.(7) 
However, because we have established so few parks of suitable 
size, and because our options for establishing any new parks 
are running low, some observers feel we could lose many if not 
most of our large mammals and birds in a few thousand years.(6) 

A few thousand years may appear long to some, but in a geological 
conservation perspective, this is a blink of the evolutionary 
eye.(6) It takes much longer for one species to be created than 
for many species to be destroyed. 

In January of 1989, Congressman Doug Bosco proposed a plan 
to protect the Laguna de Santa Rosa by making it a National 
Wildlige Refuge. His proposal was to create some 9,000 acres 
of U.S. wildlife reserve in the laguna to save what is left 
of this marshland before it is completely engulfed by urban 
growth. Ralph Opp, biologist with the Oregon Department of Fish 
and Wildlife, believes that these refuges play an important 
role in the Pacific Flyway. "We're down nearly 10% of the 
historic populations of waterfowl in the Flyway, and we would 
hate to lose another acre of wetlands."(10) Since habitat loss 
is a major concern, the refuges focus much emphasis towards 
this area. If these refuges are going to be successful though, 
they cannot be bound by the signs that mark the refuge boundries. 
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This idea leads into the theory on Island Biogeography. 

Island Biogeography is a relatively recent(1963) theory 
that envisions communities of species on "islands" as dynamic 
entities, with a number of species extinguished on each island 
per unit time and a number of species immigrating to these areas 
per unit time. According to this theory, the number of immigrant 
species eventually (thousands of years) equals the number of 
extinguished species, and therefore achieving some 
equilibrium.(9) However, an "island" can support only so much 
life - viable carrying capacity. So, if 90% of an original 
habitat is severely disrupted and the remaining 10% is 
protected and managed, one can expect to save no more than half 
the species in that area.(6) Even these well protected areas 
will slowly lose some of their species, as this habitat 
destruction isolates the wildlife. So, the larger an area is 
protected, the longer it will likely take for any species to 
disappear, for the reasons that relate to the idea of a minimum 
viable carrying capacity. 

Diminishing habitat raises a red flag in warning the nation 
for the future.(5) "Waterfowl are a barometer of the ecological 
health of the continent," explains Matthew Connolly, ex. Vice 
President of the conservation organization Ducks Unlimited.(8) 
Dr. Frank Bellrose, waterfowl biologist of North America, agrees 
that habitat destruction is is the most crucial by stating, 
"Their dwindling numbers reflect assaults on the environment 
of many different fronts: acid rain, pesticides, but most of 






all the destruction of millions of acres of ecologically 
priceless wetlands. Poisioning tends to be an acute temporary 
problem while the bigger problem, the old chronic problem, 
continues to be the loss of prime waterfowl habitats up and 
down the Pacific Flyways."(5) As these ancient wetlands drain 
away, so to does the wildlife it supports. 

Conclusion 


Since we know that many reserves today are almost certainly 
too small to permanently support the large animals and life 
they were designed to maintain, everything possible should be 
done to turn non-reserve areas into more hospitable regions 
for other species. Native vegetation should be planted to replace 
lawns and manicured parks, concrete lining of streams should 
cease, herbiciding of roadways should be forbidden, hedgerows 
should be planted between farms, and the list continues.(3) 
Programs on ecosystem restablishment should be started everywhere 
turning to nature these marginal farm lands and overgrazed 
ranges, deserted slums and old railroad tracks, and so forth, 
creating ideally some corridors of restored habitat to allow 
migration between the reserves.(8) 

Although there has been much habitat loss in the laguna, 
we must restore it now or we will lose this wetland forever. 

It is clear that every attempt must be made to increase the 
number and size of nature preserves now. Let's not wait to 






react to this problem, but rather act now and reduce the 
unfortunate losses. As Dr. Jean Merriman told me once, 
"Extinction is Forever." 
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The Laguna de Santa Rosa: Sonoma County's 

mOSt preCiOUS body Of water. The fourteen mile stretch of waterway 
beginning near the Cotati/Rohnert Park area and meandering northward to the Russian River, is the 
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its process. A wetland integrated with the biological system would not only benefit the citizens of the 



community, but would enhance the Laguna environment as well. 

Contained within the 160,000 acres of the Laguna de Santa Rosa are vernal 
pools which, with the exception of the few that remain in Africa, the high plains of Chile 
and southern Oregon, exist solely in California. The vernal pools support the life of 
many rare native plant species which seem only capable of survival in the unique 
micro-environment offered by the vernal pools. When one looks a little further into the 
diversity of the vernal pools, it is easily noticeable that they are more than "just a mud 
puddle." 

Just as with vernal pools, the wetlands of the world are disappearing. Whether it 
is caused by bulldozers, channelization or pollution, the wetlands of the world are 
being destroyed at an alarming rate. Approximately 90 percent of all wetlands have 
been destroyed within the last 150 years 1 , with most of the damage due to the 
careless, anthropocentric attitude held by much of humankind. 

In Sonoma County, the Laguna is faced with similar pressures. It has already 
been channelized to increase the draining capabilities and lengthen the agricultural 
season for the local farmers. It has been filled in, built over, and dumped on for the last 
100 years or so since the Porno Indians last inhabited the area. 

One of the potential contributors to the ills of the Laguna de Santa Rosa is the 
Laguna Sewage Treatment Plant. The Laguna Plant and two smaller plants (Oakmont 
and West College), along with the 1.5 billion gallons of effluent storage ponds, make 
up what is known as the Santa Rosa Regional Waste Water Treatment Plant and 
Disposal System. The Oakmont Wastewater Treatment Plant operates May through 
October at about 0.65 mgd (million gallons a day), using the treated effluent to irrigate 
the Oakmont Golf Course 2 . The West College Plant on the other hand, operates 




mainly during the wet season (if any) to reduce the load on the Laguna Plant, and 
during dry seasons for small amounts of irrigation. 

The Laguna Treatment Plant contains many of the latest practices in its tertiary 
treatment system, developing an end product that carries little adverse impacts when 
used to irrigate 5,500 acres of land around the county. The current 15 mgd the system 
pumps out during the summer months is not nearly enough to supply the 25 mgd 
demand generated by the agricultural land. This requires that water be taken from the 

various storage ponds along the length of the Laguna between Cotati and Guemville 
Road. 

The techniques used at the Laguna Treatment Plant, as with all advanced 
treatment facilities of its type, are extremely energy and chemical intensive. While the 
final effluent is a quality product, able to pass many of the EPA standards for drinking 
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water , the process of obtaining this quality carries many potential environmental 
hazards. For example, early in the Laguna Plants treatment process, ferrous chloride 
is added to the raw sewage to aid in the digestion of sludge and decrease the 
emissions let off into the atmosphere by reducing the hydrogen sulfide. The raw 
sewage is then pumped through grit chambers where inorganics such as sand and dirt 
are collected and later trucked to the Central landfill. The organic materials then flow 
to the primary sedimentation where the grease separates from the organics. The 
grease is sent through sludge digesters and is later dewatered and also trucked to the 
landfill. The organic matter continues through aeration tanks where, if everything 
works correctly, the microorganisms present consume much of the waste. Aluminum 
sulphate is then added at a rate of 5g/l as a coagulant which precipitates out the the 
phosphates. After travelling through the anthracite coal filters, the effluent is then 



chlorinated for the final disinfection, after which any excess chlorine is inactivated by 
sulphur dioxide. From here the treated effluent is either pumped to the storage ponds 
or straight into the Laguna. 

Looking at the final product the treatment system develops, it is not all that bad, 
especially considering the enormous volume of effluent treated each day. But as one 
looks into the various steps along the way, we see a process that could keep Pacific 
Gas and Electric smiling and make Nancy Reagan "just say no." 

First consider the overall energy demand. The energy required to pump the 18 to 
27 million gallons of sewage every day into the facility, through the entire system, and 
down the 15 miles of transmission pipes to the storage ponds 4 , is very difficult to 
conceptualize. If this isn't enough, then consider the energy required to stir, heat and 
aerate the secondary vats, with the entire system operating 24 hours a day, 365 days 
of the year. During a "dry flow" month (18 mgd), the Laguna Treatment facility requires 
about 22,000 kwh/day (kilo-watt hours per day) to operate. During a "wet flow" month 
the plant will use almost 30,000 kwh/day 4 . At a rate of $.08/kwh over a period of a 
month, this would create an electricity bill of $72,000! 

As with all fossil fuel-dependant systems, the Laguna Treatment Plant continues 
to place undue stress on the natural environment. In addition to this, modern society 
continues to believe the fallacy that non-renewable fuel sources are exclusively 
"Long-Term". This is demonstrated in the report put out by CH2M HILL for the future 
plan of the Santa Rosa Subregional Water Reclamation System. The report titled Long 
Term Detailed Studies demonstrates that the alternative systems being proposed will 
be operative through the year 2010 5 , but who really knows if we will have the fuel to 
support such claims? And assuming the worlds fuel supply is still sufficient, how long 



can the natural environment hold up against the continual abuse placed upon it by 
modern society? As the Exxon corporation demonstrated to the world in Valdez, 
Alaska, the price we pay for energy is not determined by the cost at the gas pump. 

Now consider the "chemical dependency" of this system and the many others that 
are present in our world today. In the sewage treatment industry it seems the way to 
meet regulations on some chemicals is by using other chemicals which are not 
regulated 6 . Chlorine is used to meet ammonia standards, and in the process makes 
chloroform and chloramine, which are not regulated. Aluminum is used to eliminate 
phosphates. Aluminum, however, remains toxic in all parts of the environment. The 
use of sulphur dioxide to inactivate the excess chlorine inadvertently combines with the 
chlorine to produce chloride salts 7 (a nasty chlorine compound). While sewage 
treatment facilities play the "regulation game," chlorine and its organic compounds are 
damaging the environment. One such compound, chloramine, is a carcinogen, and 
still another are chlorofluorocarbons, which are destroying the ozone layer. In addition 
to these, many chlorine compounds are unable to be broken down by natural 

organisms 8 , leading to the possibility of biological magnification within the Laguna de 
Santa Rosa ecosystem 8 . 

While the vast number of sewage treament facilities continue to operate with a 
high demand for these and other chemicals, a few systems have more recently 
emerged using biological treatment for purification. This process succeeds by 
mimicking a part of the nitrogen cycle found naturally in the environment. Essentially 
what occurs, is the raw sewage is screened to remove the larger debris and inorganic 
material, similar to a conventional treatment plant. Next it is aerated, where light, air 
and pond bacteria begin to digest the organic components and nitrify the ammonia. 



From here the sewage enters the pool or marsh environment. The bacteria living on 
the plants (whether they are water hyacinths, cattails or whatever) and in the soil and 
water, break down to dissolve the organic matter, transforming ammonia into nitrate. 
The nitrate is then used by the plants as food, which are in turn eaten by animals. 
Animal waste contains ammonia, thus allowing the cycle to continue. While this 
example of the biological treatment system is extremely simplified, it demonstrates that 
the nitrogen cycle (one of six biogeochemical cycles) is the basis for success in all 
biological waste treatment systems. 

One example of a system using biological treatment is the City of San Diego’s 
Aqua Culture Plant, which uses water hyacinths growing in six quarter-acre ponds to 
clean up 300,000 gallons of sewage a day, with the ultimate goal being the production 
of a water suitable for human consumption 1 0- 11 . Another example is the Areata Marsh 
and Wildlife Sanctuary, which was completed in 1981, and came into conjunction with 
the existing sewage treatment system in 1986 as a way to make the existing system 
both environmentally and economically sound 12 . The 94 acres of fresh and saltwater 
marshes not only provides sewage treatment for almost 15,000 Areata residents, but 
also supports a large population of local and migratory waterfowl. 

Perhaps the best development for "long range" sewage treatment, however, is 
the solar-aquatic treatment plant brought forth by John and Nancy Todd, who 
co-founded the New Alchemy Institute on Cape Cod, Masachusetts, in the late 1960's. 
The New Alchemy motto; "To restore the lands, protect the seas, and inform the earths 
stewards", has remained unchanged throughout the years, being well represented by 
many ecologically sound developments such as the solar aquatic waste facility. The 
Todd’s continually preach the need for designs that follow the "Laws of Life," are 



coevolutionary with the natural world, and are based on renewable energy sources. 
Their sewage treatment design is based on the use of solar energy and the nitrogen 
cycle for purifying the water. While it remains similar to other biological plants in most 
respects, it has been shown to be able to operate during the winter months in 
Sugarbush, Vermont, where the days are short and the temperature remains around 
zero. The reason for its abilty to operate under these conditions is due to its unique 
bioshelter environment: a solar sewage treatment facility. The 27-by-32 foot bioshelter 
enables 3,000 gallons of effluent to be treated each day, while consuming little energy 
and using no chemicals in the process. In addition, the facility is able to harvest the 
plants and trap the methane gas for energy production. The aquatic plants used to 
purify the sewage can also be harvested as a soil amendment or be used for their 
aesthetic quality. The final stage within the solar treatment plant is a fish hatchery 
which makes use of the solar heated, purified, and sterilized sewage water. 

I'm not suggesting that the present Laguna treatment facility be scrapped and a 
biological treatment facility be erected in its place. I am suggesting, however, that the 
proposed "Long-Term" waste treatment plants are nglthe best solution for the 
community grthe environment, and should be reconsidered for the long term. A more 
sensible treatment system would consider all factors involved in and around the 
sewage treatment plant, and integrate as many of the variables as possible. The initial 
step would have to be a reduction in the current sewage demand, stemming from a 
county-wide water conservation plan. This would probably entail mandatory water 
limits at residential and commercial levels, installation of water conservation devices in 
all structures, and charging users for the actual amount of water being consumed. 

Since Sonoma County has essentially done nothing to promote conservation up to this 
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point, a county wide conservation measure would greatly reduce the current usage, and thus de¬ 
crease the demand on the entire Santa Rosa Sewage Treatment System. By substantially reducing 


the demand on the system, it would then become beneficial to further expand using biological waste 


treatment systems. 
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By reestablishing a freshwater marsh as part of the Laguna environment, it could once again 
thrive as it did when the Porno were the only people to call this place Home. A lush riparian habitat 
would keep the waters of the Laguna cool, thus enabling the salmon to return as they did so many 
years ago. The waterfowl could nest amongst the rich vegetation and fish in the shallows near shore 
The citizens of the community could then speak affectionately of their treatment system, proudly dis¬ 
playing the environment it helped to restore. 
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Introduction 


I began my Laguna, study with an interest in an examina¬ 
tion of the possibilities for groundwater recharge, using re¬ 
claimed water. My intention was to show that reclaimed water 
could be partially diverted away from storage in the Laguna during 
the winter, when a large volume of surface water appears due to 
precipitation. In addition, I conjectured that partially-treated 
wastewater could receive additional treatment naturally (through 
soil percolation), and might possibly be suitable for drinking. 

As I made contact with officials from the community, and 
gained exposure to the research that had already been completed, 

I shifted the focus of the paper several times. I learned that 
groundwater and surface water recharge proposals involve limit¬ 
ing factors in Sonoma County that render them unworkable. Limit¬ 
ations have to do with a lack of suitable soils (well-drained), 
and health concerns. 

Whereas research points to a need for planning in relation 
to water use, the workable alternative in practice is likely to 
be water conservation as opposed to recharge. The culmination 
of current research in Sonoma County is to propose using reclaimed 
water for landscape and agricultural irrigation, which would re¬ 
sult in conservation of groundwater resources. 

The focus of this study is the recent and current research 
on reclaimed water use, and the potential impacts related to the 
Laguna de Santa Rosa. The reclamation studies are comprehensive 
in scope and have the potential for addressing a variety of con- 
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cerns: landscape/agricultural irrigation needs, groundwater con¬ 
servation, wildlife habitat enhancement, and drinking water qual¬ 
ity. 

The Potemtial of Reclamation 

Since awareness of the value of an undisturbed Laguna de 
Santa Rosa has increased over the last several decades, broad con¬ 
cerns and proposals have become more specific. In 1977, the So- 
U. 

noma Planning Department (DeMars , et al) conducted a study 

that identified water quality problems in the Laguna, and proposed 
a direction for management in the region. Reclamation and reuse 
was presented as a primary goal for management, and that direc¬ 
tion has been expanded upon in the current studies. In the close 
of the introduction, I have outlined four areas that should be 
influenced by the research. 

For at least one city ar ea of Sonoma County, it is apparent 
that groundwater levels are approaching overdraft.^ Rohnert Park 
city council member, David Eck asserts that planning is necessary 
in light of growth trends: there will be a need for more than the 
present reliance on groundwater. Eck explained that there is 
some concern about cones of depression in drought years, as pro¬ 
jected for the future.^ John Bond, of Sonoma State University 
Plant Operations, attested that aquifer levels dropped in the sum¬ 
mer of 1988, to the point where the water column had to be extend- 
3 

ed. Recovery of campus wells is diminishing, and this has in¬ 
stilled a desire to augment existing water sources. 

Although groundwater recharge seems an attractive alterna¬ 
tive, the option is limited in terms of sites available with well- 



drained soils. Dan Carlson, of the Santa Rosa Utilities Depart¬ 
ment, indicated that one of the areas (near Windsor, along the 
Russian River) was the target of a recharge proposal called rapid 
infiltration (Rl). According to this proposal, tertiary-treated 
wastewater is "polished" through soil filtration, and ultimately 
would contribute to the Russian River aquaduct water supply.^ 

This alternative, then, does not constitute a recharge to ground - 
water . 

Moreover, the RI proposal was deemed unacceptable by the 
California Department of Health Services- the area subject to dis¬ 
charge is not as yet affected by reclaimed water. The job of 
testing for viruses is a process of elimination, where analytical 
capabilities are limited. Therefore, the siting is considered 
risky, particularly in light of the Russian River wastewater con- 
traversy of the winter of 1985.^ 

John Bonri and David Eck directed my attention to the pre¬ 
liminary studies on water reclamation, which include research on 
the use of reclaimed water for irrigation. At present, the SSU 
campus and the city of Rohnert Park have expressed interest in 
making a committment to using reclaimed water for landscape and 
agricultural irrigation. Contract negotiations are ongoing be¬ 
tween the Sonoma County Water Agency and Rohnert Park, to assess 
the cost of extending a pipeline from Poncia pond (along the Laguna 
and Copeland Creek) to meet irrigation needs in the Rohnert Park 
area (eastward to Petaluma Hill Road). Dan Carlson explained that 
the reclamation proposal for Rohnert Park would remove the need 
for drawing on groundwater for irrigation;^ conservation would 
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therefore serve the same purpose as recharge, David Eck pro¬ 
jected that there will be a high demand for reclaimed water in 
the future; further, reclaimed water use is expected to match 
groundwater con servation at a ratio of one to one. At that point, 

I directed my research to focus on the four-volume reclamation 
studies, which were provided by Dan Carlson. 

I began with a reading of tech memo R4- information from 
that study includes tha standards and guidelines set for unre- 
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stricted reuse. The Standard set for subregional treatment in 

January 1989 is such that irrigation may include all types of crops, 
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including fruits and vegetables that may be eaten raw. Table 
P4_4 shows that reclaimed water quality matches/exceeds the stand¬ 
ards set for irrigation water quality (for inorganic constituents). 

My concern at that point had to do with the pollutive effects 
of irrigation runoff, in terms of heat, eutriphication, viruses, 
and other elements not explicitly mentioned in the report. Some 
of these pollutants would affect fish and wildlife habitats; vi¬ 
ruses could be carried through to surface water (from non-point 
sources, such as dairy runoff) and present a human health problem. 

I spoke with Gary Nuss, a CH2MHill consultant who coauthored tech 
memo R4. Nuss explained that irrigation runoff can be minimized 
with adequate management, and that the criteria for management 
was included in the first Reus e tech memo. This memo was useful 
as a general outline for the proposed irrigation expansion plan. 

The sites proposed for irrigation expansion are Sebastopol, 
the Stemple/Americano creeks area, and Rohnert Park. In the first 
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two areas, irrigation is likely to include both agricultural and 
landscape service, whereas Rohnert Park will rely primarily on 
landscape irrigation. Sebastopol has two reservoir sites, with 
a total capacity of 4115 million gallons; the Stemple Americano 
area has four reservoirs, with a storage capacity of between 33U0 
and 6500 million gallons; 111 and Rohnert Park currently has a 1200 
million gallon capacity, coming from three main ponds. 11 

Many of the conditions set for reclaimed water irrigation 
address concerns about virus contamination. They include 12 re¬ 
quiring site slopes of less than 15%; air gap separation between 
potable and reclaimed water lines; and a buffer zone of 5u feet 
between irrigation sites and wells. The treatment process de¬ 
scribed in Table R4-3 yield a coliform count of 2.2 organisms per 
100 milliliters. According to EPA standards, this count is well 
below the standard set for drinking water, which is one colony per 
100 milliliters. 12 

Volume L is a useful source for analyzing the impact of 
discharges on fish and wildife habitats. The goal as presented 
by the report is to minimize adverse impacts of irrigation dis¬ 
charges, and to enhance the Laguna habitat through restoration. 

The report is limited in the sense that it analyzes present con¬ 
ditions (which are already affected by eutrophication and certain 
inorganic pollutants) while projecting what level of impact fur ¬ 
ther discharges will create. For example, the report lists tne 
range of fish typical of eutrophic waters, and refers to them as 
the resident species to be protected. 1 ^ However, it is also im- 






portant to note that the Laguna sustained a larger range of fish 
types (such as salmon and steelhead), in its less disturbed state 
100 years ago.^ To its credit, the report also addresses the 
important issue of habitat restoration, which would constitute 
more than mitigation of present conditions (this is covered in 
a following paragraph). 

The first tech memo of volume L identifies non-point source 

pollution as a primary source of inorganic pollutants such as 
16 

ammonia, which in turm stimulate algal blooms in the Laguna. 
Apparently, discharge is not a significant factor in the levels 
of ammonia, nitrate or phosphorous found in the wetland region. 

The highest concentrations of ammonia have been found in the upper 
Laguna, above the primary locale for reclaimed water discharge. 
Theoretical calculations based on a 1985-1988 study period show 
that ammonia concentrations could be reduced by 50-60% in the 
lower Laguna if concentrations in the discharge are lowered from 
12 mg-N/1 to 5 mg-N/1. Now that the nitrification process of 
reclamation is online (Table R4-3), effluent is expected to comply 
with the lower concentration. Another related problem is BOD, 
which can be traced to algal respiration. Dissolved oxygen levels 
have beer^t the lower end of tolerance for anadromous fish (such 
as migrating salmonids) in recent years; this condition is also 
expected to improve with the current filtration process, which 
will reduce BOD. 

As to continued discharges into the Laguna, the report projects a 
number of benefits as well as adverse effects. Areas to be mitig¬ 
ated are algal growth and lowered dissolved oxygen levels; ammonia 
toxicity and traceable metals; and the effect of discharge on fish 
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migration. Some of the benefits offered are increased flow, 
which will facilitate flushing of pollutants during low flow per¬ 
iods? and the creation of a wetland habitat. 

The latter goal will be aided by restoration efforts, which 

are an element of the current phase of studies. The irrigation 

expansion plan proposes 150-250 acres of "constucted ribbon wet- 
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lands" along the Americano Creek, and additional "habitat en¬ 
hancement releases" of treated water in ephemeral streams of the 
Laguna. Releases are planned to occur between October 1 and Hay 
14, between 5-7 times during the rainy season. The amount re¬ 
leased will be a portion of the allowable discharge under th® 
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NPDES permit. This planning is intended to improve the wildlife 
habitats of the Laguna and the Americano, which are valued more 
as a wildlife than a fish resource, according to Bill Cox, It is 
promising that the current studies include the feasibility of re¬ 
placing historical wetlands (Gary Nuss). 

Conclusions 

An optimum proposal will deal with a range of concerns con¬ 
nected with the Laguna, including water resource levels and quality, 
and wildlife preservation. The reclamation/reuse studies are 
thorough in a number of respects, touching on the preceding issues 
as well as the needs of irrigating parties. Studies continue cur¬ 
rently, with an emphasis on irrigation system design, riparian 
restoration and impacts of non-point source runoff. Other areas 
(recommended in the 1977 Laguna study) that might be worked on are 
public education (on the resource and economic value of reclaimed 
water), and an interest group of farmers, public works personnel 
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and an ag advisor, which could act as a mediating body to deal 
with field problems. 


Footnotes 

1) Tech memo R4-8 

2) Phone conversation, April 17, 1989. 

3) Spoke with, April 10, 1989. 

4) Tech memo T24. 

5) Steve Setoodeh, spoke with, March 23, 1989. 

6) These studies consist of four volumes of technical memos pub¬ 
lished in February 1989, to develop the alternative of reclamation. 

7) Phone conversation, April 19, 1989. 

8) The standards were set by the State Department of Health Services 
(DHS) and the Food and Agricultural Organization of the U.N. (FAO). 

9) See Table R4-3. 

10) Rl-41,53. 

11) R4-9. 

12) Rl-9. 

13) Miller, p.457. 

14) Ll-3. 

15) Bill Cox, Department of Fish and Game, presentation at SSU, 2-16-89. 

16) Non-point source pollution accounts for 80% of ammonia levels 
detected (Ll-1). 

17) Ll-2. 

18) Rl-53. 

19) National Pollution Discharge Elimination Systems. 
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Table R4-3 

TREATMENT GUIDELINES FOR AGRICULTURAL 
AND LANDSCAPE USES OF RECLAIMED WATER 


Oxidized, Coagulated, 


Type of Crop 

Oxidized 
Disinfected to 

2.2 MPN/100 ml 3 

Clarified, Filtered 
Disinfected to 
2.2 MPN/100 ml 

Pasture 

Surface or Spray 

Surface or Spray 

Silage and Hay 

Surface or Spray 

Surface or Spray 

Seed Crops 

Surface or Spray 

Surface or Spray 

Christmas Trees 

Surface or Spray 

Surface or Spray 

Sod Farm 

Surface or Spray 

Surface or Spray 

Vegetables-Extensive 
Processing 

Surface or Spray 
(no gleaning) 

Surface or Spray 

Orchards/Vineyards 

Surface or Spray 
(no gleaning) 

Surface or Spray 

Ornamental Nursery 

Surface or Spray 

Surface or Spray 

Vegetables Eaten Raw 

Not Allowed 

Surface or Spray 

Berries 

Not Allowed 

Surface or Spray 

Landscape: 



1. Some Golf Courses 0 , 
Medians, Cemeteries 

Surface or Spray 

Surface or Spray 

2. Some Golf Courses, 
Parks, Playgrounds 

Not Allowed 

Surface or Spray 

3. Impoundments (Ponds) 

No Body Contact 

Unrestricted 


a 

Previous Subregional System treatment level, 
b 

Current Subregional System treatment level (as of January 1989). 
Golf courses with no houses along the fairways.”"” 


RDD/R56/018 
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NON-POINT SOURCE POLLUTION IN THE LAGUNA DE SANTA ROSA 
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NON POINT SOURCE POLLUTION IN THE LABUNA DE SANTA ROSA 


by Linda Christopher 


INTRODUCTION 

The Laguna de Santa Rosa provides beneficial uses such as 
ground water recharge, Flood water storage and agricultural water 
supply. It is a wildlife habitat—harboring rare and endangered 
species—a route for migratory Fish, an area of rare vernal pools, 
and an important stop for migratory birds along the Pacific 
Flyway. Yet, the ability of the laguna to offer these 
services is being impaired by degrading water quality. In fact, 
it is quite probably the most polluted segment of the Russian 
River watershed.C1) As in other aquatic systems, the pollutants 
entering the laguna are divided into the two categories as 
follows. 

Point-source pollutants enter waterways from specific, 
identifiable locations, such as pipes and ditches from factories 
or sewage facilities. Non-point sources of pollution are 
discharged over a large area rather than a discernible site. 

Despite effective regulation of point source discharges into 
the laguna, the California Water Resources Control Board reports 
that water quality impairment persists.CB) Therefore, the primary 
sources of pollution in the laguna are from non-point discharges 
from the surrounding land uses.C3) 

NON-POINT SOURCE POLLUTION 

As rain falls on the land and flows to streams, lakes and 
into the laguna, it picks up materials from the surfaces it flows 
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across. The kind of materials carried away by the runoff depends 
on the type of surface and the land use. 

In cities large areas may be covered by impermeable asphalt 
and concrete, preventing percolation of water into the ground. 
Litter, waste, oil or grease may be flushed into aquatic systems 
by the water flow.Ci) Surface runoff from highways and storm 
water drainage from urban areas constitute the greatest non-point 
pollution problems.C5) 

In rural regions rain and flowing water erode exposed soil 
and carry plant matter, animal wastes and pesticides into 
waterways.(6) 

There are seven categories of contaminants identified in 
surface runoff:C7) 

** SEDII1ENTATIQN AND EROSION 

Sedimentation and erosion makes water turbid. It clogs 
streams, fills in reservoirs and increases the costs of drinking 
water treatment. It covers fish spawning beds and excessive 
sediment loads may damage freshwater organisms. Erosion 
and sedimentation may be caused by improper construction and 
agricultural practices that expose bare soil to rain and runoff. 
Other causes are the use of off-road recreational vehicles, 
erosion from road cuts, overgrazing, and the overuse of riparian 
areas. 

** GREASE AND OIL 

Grease and oil are not only unsightly, they make recreational 
use undesirable. They coat birds and fish, and are toxic to 
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aquatic life. They are present near metropolitan areas and heavily 
used roads. Their presence is attributed to automobile operation, 
industrial activity and illegal dumping of motor ail. 

** LITTER AND DEBRIS 

Litter and debris are unsightly. They y too reduce the 
recreational value of the aquatic system, as well as diminish 
channel capacity, and are detrimental to birds and other animals 
that may ingest them. Litter and debris may originate from 
improper dumping and refuse disposal, or are washed off from 
areas where littering is prevalent. 

** BACTERIAL CONTAMINATION 

Bacteria can cause disease when humans come in contact with 
or ingest them. Therefore excessive bacteria counts in a waterway 
prohibits all recreational use. Bacteria will also contaminate 
aquatic life—especially shellfish. Bacterial contamination 
usually indicates the presence of fecal material and it enters our 
waterways from leaks in sanitary sewers, malfunctioning septic 
tanks and the deposit of fecal material from cats, dogs, rodents 
or livestock in areas subject to runoff. 

** NUTRIENTS AND ALGAE GROWTH 

Excessive nutrients spur algal blooms which create taste 
and odor in drinking water and diminish recreational use. The 
algae consumes oxygen in the water, rendering it unable to sustain 
aerobic life. Too much algae is harmful to the ecosystem, but is 
difficult to control once established in confined waters. Major 






sources of nutrients in surface runoff are from fertilizers, 
animal wastes, automobile operation and sail particles. 

** HEAVY METALS, PESTICIDES AND TOXIC CHEMICALS 

Heavy metals, pesticides and toxic chemicals can kill or 
injure aquatic organisms. Some are known carcinogens. A large 
variety of complex and potentially dangerous chemicals are used in 
great quantities. Heavy metals, such as lead, mercury and zinc are 
deposited on impervious surfaces during such routine practices as 
automobile operation and industrial activities. Long lasting 
pesticides are common in both agricultural and domestic 
operations. Synthetic organic compounds enter our environment from 
a variety of uses, such as solvents in automotive, industrial, 
electronic and dry cleaning operations—to mention a few. 

** ORGANIC WASTE AND LOW DISSOLVED OXYGEN 

Organic pollutants consist primarily of decaying plant and 
animal material and excrement, which consume oxygen as they 
decompose. If the loading of organic pollutants is too great, the 
dissolved oxygen essential to most desirable forms of aquatic life 
may be depleted. The fish and other organisms in the waterway are 
then driven away or killed. 

THE NATURE OF NON-POINT SOURCE POLLUTION 

The nature and magnitude of non-point source pollution is 
difficult to evaluate. It is dispersed over time and space, 
therefore,data collection is far more costly and complicated than 
for point sources. 

Its effects on the environment are unique because of its 
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random magnitude and sudden impulse loading of contaminants. 
Effects of non-point pollutants vary depending on the topography 
of the watershed, frequency and quantity of rainfall and the 
system of channels transporting the water. Therefore, identifying 
regional characteristics for non-point pollution has been 
difficult. 

Data from selected watersheds indicate that the highest 
concentrations of pollutants—excluding suspended solids—are 
derived from residential land use, followed by commercial, then 
rural areas. 

While residential land use in Sonoma County is a factor 
contributing to non-point pollution in the Laguna de Santa Rosa; 
the consistently high coliform counts, high nutrient levels, and 
low dissolved oxygen monitored in the laguna indicate that surface 
runoff from agricultural areas and malfunctioning septic systems 
are the the real threats to water quality. 

SOLUTIONS 

Although initial monitoring indicates that agricultural land 
use is the primary problem affecting the laguna, solutions for 
both urban and rural problems are included because the laguna is 
heavily polluted and probably affected by both sources. Also, as 
Sonoma County becomes more developed and efforts are made to 
reduce agricultural runoff, urban surface runoff will increasingly 
affect water quality. 

The Association of Bay Area Governments CABAG) suggests the 
following low cost solutions:C8) 

Improved street sweeping will reduce the transport of heavy 
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metals, nutrients, pesticides, organic and microbiological 
pollutants. 

Controlling the use of certain chemicals, educating the 
public on the proper use and disposal of hazardous materials and 
promoting oil recycling mould reduce the toxic substances in our 
mater. This mould also minimize the exposure of plants and animals 
to harmful substances. 

Cleaning storm drains and channels mould remove accumulated 
sediment and nutrients—such as nitrates and phosphates—along 
mith oil and grease loads. Elimination of litter and leaves mould 
reduce the oxygen demand in the matermay. 

The development of anti-littering campaigns and enforcement 
of dumping prohibitions mould keep refuse out of mater systems. 
This mill benefit the aquatic dmellers mho inadvertently eat 
debris and enhance recreation potential for humans. 

Controlling erosion mould include regulating construction and 
other soil moving activities. Land management for agriculture and 
grazing should include considerations of surface runoff. This 
mould enhance the laguna by reducing siltation, nutrients, 
pesticides, plant matter and fecal material from livestock. As a 
result, there mould be less turbidity, less algal blooms and less 
organic maste mhich consume dissoved oxygen. 

ABAG further recommends buffer strips for riparian corridors 
and stringent land use policies. 

CONCLUSIONS 

While the community, press and local environmentalists have 
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decried the discharge of treated effluent into the Russian River, 
the California Regional Water Duality Control Board reports "that 
the discharged wastewater meets... criteria. It is apparent that 
significant amounts of pollutants are entering this aquatic system 
from various land uses in the surrounding watershed, Hand) the 
laguna is quite possibly the most polluted segment in this... 
system.19) 

We must redirect our energy toward controlling non-point source 
pollution and surface runoff instead of solely targeting wastewater 
treatment because it’s easy to identify. We can begin by 
implementing ABAG’s recommended control measures detailed above. 

It is important to note that many pollutants are generated 
from every day living. The automobile illustrates this clearly. 
During routine operation we generate lead from the combustion 
process, particulate matter from our tires and road wear, and many 
hazardous by-products: used motor oil, transmission and brake 
fluids, antifreeze etc. These may leak onto roads and parking lots 
and are then washed into a storm drain and out to the laguna 
during the next rain. The lack of hazardous waste collection sites 
and convenient locations for oil recycling encourage illegal 
dumping—often into storm drains. 

Therefore, in absence of government measures individuals can 
take action to reduce non-point pollution. Some examples are: 
using public transportation and carpooling; recycling motor oil; 
conscientious disposal of hazardous materials e.g. batteries, 
paint thinners, caustic cleaners and pesticides; cleaning up after 
our pets, monitoring our septic systems, protecting riparian areas 
from overgrazing and pesticides, not dry cleaning our clothes, and 
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using non-toxic and biodegradable cleaning products. 

The list could go on, but the first step to restoring the laguna 
is for everyone to realize that non-point pollution is produced in 
small part by each individual and the sum of our contributions 
create the largest pollution problem in our watershed. 


REFERENCES 

1. Charles S. Greene, Robert R. Klamt, Investigation for Non- 

Point Source Pollutants in the Laguna de Santa Rosa Watershed, 
Sonoma County . California Regional Water Quality Control Board, 
North Coast Region, Santa Rosa, October 28, 1988, p.3. 

8. Ibid. , pp. 1 & 3. 

3 . Ibid. , p. 3. 

4. San Francisco Bau Area Environmental Management Plan, Appendix 
C, Draft County Surface Runoff Plans . Association of Bay Area 
Governments, March 1988, p.17. 

5. William M. Brown III, flare A. Sylvester, Relation of Urban 
Land-Use and Land-surface Characteristics to Quantity and 
Qualitu of Storm Runoff in Two Basins in California . United 
States Government Printing Office, Washington, D.C, 1978, p.2B 
& 39. 


6 . 

Association 

of Bay 

Area 

Governments, loc. cit 

7 . 

Ibid., pp. 

19-24 . 



8. 

Ibid., pp. 

52-73. 



9. 

Greene. Klamt, op. 

cit. 

p.3 


^ 3 ^ 


THE ROLE OF THE MEDIA 
IN 

THE LAGUNA ae SANTA ROSA ISSUE 

By 

C David Berg 
ENSPJ2I 

The Biological Environment 
DR. Jean Merriman, Professor 
May 18, 1989 





The Role of the Media in the 
L aguna de Santa Rosa issue 


For quite some time now I have had a dislike for the way the news 
media, and in particular, newspapers tend to either slant the issues to their 
point of view or else sensationalize issues with tabloid type headlines in 
order to attract attention and sell more papers. Classic examples of this 
can be seen in the past Presidential election, where one candidate was 
promoted over the other, and in the recent demonstrations surrounding the 
abortion issue, where one side of the issue is given priority coverage over 
the opposing view. I believe that to a certain degree our own local media is 
guilty of some of the same practices. 

In this report, I will point out some of the ways in which the local 
press engages in these practices, and the effects that it has on the local 
community and the issues in question. I will also discuss how special 
interest groups as well as individuals capitalize on these practices to 
promote their own interests. 

The purpose of this report is to focus attention on the important role, 
both negative and positive, that the local press plays in the continuing 
debate as to the future of the Laguna De Santa Rosa. 

Newspaper Articles 

My research for this project began by searching out and reading every 
article that 1 could find written about the Laguna over the past few years. I 
began in the University library at the reference desk and found that one of 
the librarians had a small collection of articles about the Laguna. 

Next I went to the main library in Santa Rosa and at the reference desk 
1 was given a folder full of articles labeled" sewage crisis". I made copies 




of everything I found and began reading. 

When I sit down to read a paper, I usually scan the various headlines 
until 1 come to something which sounds interesting. Prior to my taking this 
class almost all of my personal knowledge of the Laguna and the wastewater 
disposal issue came from scanning headlines. As a result, 1 have always been 
under the impression that the sewage treatment plant on Llano Road was 
releasing water which contained raw sewage. As I began to read through the 
articles which I collected for my research, I began to see why I had this 
opinion. In an article dated February 7, 1988, the Press Democrat quoted 
retired Fisheries Biologist Bob Sharp as saying," There's an ingrained 
repugnance when you say 'sewage ' to most people it comes out as a Tour- 
tetter word 1,1 My observation of newspaper headlines has been that they 
love to use words which are repugnant and Inflammatory. Headlines such as: 
Wastewater battle lines drawn’,(PD 1/29/86), ’Marin next 
battleground for 5R’,(PD 11/28/88), ’Higher sewer releases OK’d’, (PD 
10/15/86), ’SR may use river for waste after all’,(PD date unknown) 
and Sewage fight shifts to Laguna de Santa Rosa‘,(PD 2/7/88), all 
contain repugnant and Inflammatory words and phrases which actually Imply 
full scale war between local communities and Individual groups. Such words 
and phrases have a great impact on local opinion and help to stir up more 
controversy. 


Special Interest groups 

The press isn’t the only guilty party in this ‘war’ of conflicting views 
and Interests. Special interest groups have become very adept at using the 
press to convey inflammatory messages by way of candid and outraged 
comments. Russian River activist Brenda Adelman was quoted as saying, 

" / believe they cannot stay in the river without destroying the Laguna and 




killing people along the river"? Even though it was pointed out that " Most 
environmentalists favor reusing water of that quality , Ade 1 man responded 
with/' They te/l you it's safe, but no one really knows" 

Often politicians get involved with these issues, especially when the 
issues involve their constituents. Take for example a statement made by 
west county Supervisor Ernie Carpenter in response to Santa Rosa's plan to 
pipe treated wastewater to the ocean. He said, “ You put that pipeline out 
there and it's goodbye Sonoma County,.... You're talking the Santa Clara Valley, 
..mountain to mountain, north to south, filled up with houses and industry. " 3 
The press liked this statement so much that they included it as 
part of the headline for the article. Statements such as this pose a false 
dilemma which implies that solving the wastewater disposal issue will 
ultimately result in the paving over of Sonoma County. 

The Laguna has become a pawn in a much larger chess game called 
'selfish special interest’. It has been used by the no-growth proponents as a 
smoke screen to disguise the fact that they want to see growth in Sonoma 
County stopped. 

In preparation for this report, I spent some time talking with 


icbaugh, waste water supertntawc the LW o tteakwnm s One of 

the topics which I brought up was that the press always seemed to be trying 
to stir up controversy surrounding the issue, h Laugh felt that it 
wasn't as much the fault of the press, as it was the fault of some 
( ■; ntalists groups along the river who were using the press to 

promote their own special interests. He said that the real issue was growth. 
Since Sonoma County doesn't have a water shortage problem, which is a 
major deterrent to growth, no-growth proponents have attacked the disposal 
issue. 


My question is: why doesn't anyone seem to be concerned about 
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non-point source pollution, which has been proven to be far more hazardous 
than the water being discharged through the Laguna by the city? If the press 
wants to be objective, it would seem that an article addressing the subject 
of non-source point pollution would be an excellent way of promoting public 
awareness to the problem. Such an article could also serve to provide 
information as to water quality comparisons between treated wastewater 
and untreated runoff. It might even help to clear the air of some of the 
'smoke' which has been blowing around and clouding up the issue. 

There was a certain prestigious club which was accepting some new 
members. One of the new candidates beamed broadly when her name was 
brought up for a vote. After being voted in by a narrow margin, she promptly 
raised her hand and made a motion that the nominations be closed, I think 
this illustrates what happens when some special interest groups get what 
they want and then fight to keep everyone else from having any. When a 
so-called environmentalist starts putting his or her selfish interest ahead of 
what is really good for the environment, they no longer deserve the title. On 
the other hand, when environmentalists are unselfishly united over an issue, 
theta voice is heard and much is accomplished. We can see this unity in the 
off shore drilling debate and the impact which it has had. 

The Real Issue 

Since the press is constantly writing about the issues of the day, it is 
impossible to write about the impact of the press on the Laguna without also 
dealing with the issues. When you strip away all of the hype and rhetoric, 
the real issue is whether or not treated wastewater from the Llano 
treatment plant is clean enough to use as a year around water supply to 
maintain the Laguna as a natural wetland, and ultimately be released into the 
Russian River. It would seem likely that this question could be quickly 
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resolved by the state’s Water Resources Control Board. However we see In a 
Press Democrat article that," The State Water Resources Control Board 
Tuesday narrowly approved relaxed standards for Santa Rosa's discharge for 
treated sewage into the Russian River...'!*, and a headline which says 3-2 
vote changes river discharge rules .” 5 Further into the article one can 
see where the River Citizens Sewer Committee along with Supervisor Ernie 
Carpenter attack the new rules as" a ruse to encourage continued runaway 
growth in Santa Rosa." 6 The point being that supposed impartial government 
agencies are somewhat manipulated by special interest. 

Divided Interest 

In addition to the River Citizens Sewer Committee and their political 
supporters, there is the Bodega Bay Area Chamber of Commerce, the 
University of California's Bodega Marine Lab, and an ad hoc committee 
formed to oppose ocean discharge, as well as any other group who is opposed 
to further growth in Sonoma County. Each one of these organizations list 
their own reasons for opposing the discharge of treated wastewater 
regardless of how many plans are submitted for a possible resolution of the 
problem. 

One of my biggest points of contention with the environmental 
community is that they are often quick to oppose the solution to a problem, 
but are very slow in proposing any alternate solutions. Instead, different 
groups successfully ’box’ in the the problem, and then spend all of their 
energies fighting amongst themselves while the problem, (in this case the 
Laguna) goes unsolved. Finally, some government agency steps in and solves 
it to no one’s satisfaction. 

I recently attended a public hearing at the Santa Rosa City Hall which 
was organized by the League of Women Voters and designed to address the 
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issue of turning the Laguna de Santa Rosa into a National Wildlife Reserve. 
Each of the panelists were asked to speak briefly about the plan and give 
their input as public officials and professional members of the community. 
Several of the panelists expressed support for the plan and gave supporting 
facts and figures. One panelist took a very cautious approach and raised 
some very legitimate questions regarding the future of farming along the 
Laguna. The last panelist to speak was a spokeswoman for the River Citizens 
Sewer Committee, She simply stated that they were opposed to any such 
plan, and that it was nothing more that a ruse to dump more of Santa Rosa's 
treated sewer water down the Russian River. What was most interesting to 
me was that it turned out that she is also the president of the local chapter 
of the Sierra Club, an organization which is in favor of the National Wildlife 
Reserve Plan. This is about the best example that I can give for a 'house 
divided against itself. I think this example typifies the division which 
exists between special interest environmental groups when the issues in 
question conflict with their own personal interests, The press, meanwhile is 
quick to pick up on conflicts such as this and run headlines that read, 
ENVIRONMENTALISTS AT ODDS: Sewage fight shifts to Laguna de 
Santa Rosa" (PD 2/7/88). 


Summary and Conclusions 

I chose to write about this topic because I feel that the news media, 
and in this case the press, has a strong tendency to sensationalize issues 
such as the Laguna and the question of treated wastewater, In so doing, they 
not only stir up more controversy surrounding the issue, they become willing 
participants in the battle between special interest groups and local 
communities. 

My purpose for this report was to show the important role that the 
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press plays when dealing with community Issues which effect us all. 

During the course of my research, I discovered that it is not uncommon 
for the press to use repugnant and inflammatory statements as well as 
headlines which suggest all-out war between groups and communities, to 
promote more interesting reading. 

The press, however, isn't the only guilty party in this controversy. 
Special Interest groups, calling themselves environmentalists, use the press 
to promote their own selfish interest by means of candid and outraged 
statements made by key leaders who possess a high level of public visibility 
due to their professional positions, or public offices. 

Those opposed to using the Laguna for the purpose of discharging 
treated wastewater, use water pollution as their main argument. However, 
it seems that the real issue is growth in Sonoma County. They are probably 
able to rally more public support around a pollution issue which is 
non-economic, than a growth issue which is. The biggest hole in their 
pollution argument is that the water being discharged by the city is much 
cleaner and far less toxic that the water that goes into the Russian River via 
natural run off. No one seems to be addressing the problem of non-point 
source pollution. ! feel that the press could do a great service for the 
community by running a series of articles dealing with non-point source 
pollution and the possible impact it can have on drinking water. 

When debating whether or not treated wastewater is clean enough to be 
released into the Russian River, it would seem like the question could be 
easily resolved by the state's Water Resources Control Board. However we 
see that even a supposed impartial government agency can be influenced by 
special interest issues, 

Finally, it becomes evident that the real stumbling block to any 
solution to the Laguna issue is selfishness. As long as people and groups 
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continue to fight over trivialities, our victim, the Laguna, will continue to 
grow weaker and eventually die, unless someone forces the issue and brings 
about a speedy recovery. 

I do not think that it would be entirely fair to dwell only on the 
negative aspects of the press' role in dealing with the Laguna issue, The 
press has been faithful in writing many articles on the subject. For those 
who have found the issue interesting enough to read more than just the 
headlines, the press has been a source of information that otherwise would 
not be available. Television coverage could not begin to address all of the 
complex Issues surrounding the laguna. 

I believe in freedom of the press, but 1 also believe that along with 
freedom comes responsibility. Often, the survival or defeat of a worthy 
cause rest upon the power of the pen. 

In conclusion, I believe that it would be safe to assume that the press 
is not going to change their way of reporting the news. Ever since the early 
sixties they have done pretty much what they please without any regard for 
the innocent people or worthy causes that may be effected or destroyed. 

The only alternative which remains is for the environmental community 
to put aside their petty differences and pull together on issues as important 
as the laguna and wastewater disposal. 1 also believe that it is time for the 
real environmentalists of our community to come forward and expose those 
special interest groups who hide behind the title in order to promote their 
own selfish interest. Unfortunately, it doesn't often happen that way and 
positive progress doesn't result until everyone is equally dissatisfied 
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Laguna De Santa Rosa 
An Educational Unit 


by Patricia Brunelld 

Introduction 

My interest in the Laguna De Santa Rosa began with my studies 
in Jeanne Merriman's Biological Environment class. Spring of 1989. 

As we went on the field trips to the Laguna and followed up with 
lectures^I began to realize the importance of site assessment.Site 
assessment is designing a curriculum in relation to a specific site. 

It is integrating actual experience with learning about a place and 
its attributes. The Laguna is a laboratory for observation and 
experimentation; a library of data about geology, ecology, history, 
flora and fauna; a source of inspiration and renewal; and can be 
a testing ground for its inhabitants. By integrating site assess¬ 
ment we begin a reciprocity between thinking and doing and the know¬ 
ledge gained loses much of its abstractness. Things learned become 
applicable to specific places and problems are related to the tangible 
and direct. Places are important to learn about, they are laboratories 
of diversity and complexity that mix social functions and natural 
processes. Today more than ever,we need to develop a sense of place, 
a sensitivity to special environments, to preserve them and manage 
them to best of our abilities. The Laguna De Santa Rosa is such a 
place. Gary Snyder puts it together well from this quote. 

" No amount of well-meaning environmental 
legislation will halt the biological 
holocaust without people who live where 
they are and work with their neighbors, 
taking responsibility for their place, 
and seeing to it: to be inhabitants, 
and not to retreat." 

Gary Snyder 





The focus of this paper is to construct a lesson unit in¬ 
corporating the Laguna and ecology facts that taught at a fifth 
grade level. As stated earlier, I believe that childrens interest 
levels can be heightened by tying a real site together with a 
learning experience. The learning is enhanced with the reality 
of such a place rather than just words and ditto sheets of work. 

Lesson Unit 

My Trip Through a Wetland 
Laguna De Santa Rosa 
A Magazine 

Unit Goals - The main goal of the unit is for students to 
learn the basic components of the Laguna through studying the 
ecology of wetlands; what is a wetland, why are they important to 
wildlife and humans, how have we polluted them, and what are there 
ecosystems like. All of this should be directly related to our 
Laguna as the the example of a wetland. 

I have tried to incorporate all modes of learning; science, 
art, reading, writing and math skills, along with as much creative 
experiences as possible. In order to combine all these efforts I 
have used developing a magazine as the basic format. By doing so 
the students will be encouraged to develop their imagination, art¬ 
istry , writing skills and research skills. This is to be an on - 
going activity during a six week period on ecology. This unit 
can be lengthened or shortened to the teachers discretion. 

Objectives: By constructing a magazine the students will : 

1. Construct a magazine that will include the following. 

A. Cover 

B. Title Page 

C. Dedication 

E. Foreward 

F. Table of Contents 

G. Magazine body, including required and optional 
work 

2. Research one type of habitat, riparian ( land ) or water. 
See appendix la for related activities,Wetland Metaphors 
and Alice in Waterland. 



3. Identify people through news media, current events 


and other means who have made contributions to conserving aquatic 
environments. To include one interview. See appendix 2a for 
Living Research: Aquatic Heroes and heroines. How exciting for 
your class if you could get Doug Bosco to be interviewed and talk 
about his plans for the wildlife refuge at the Laguna!! There is 
a long list of names of people involved on the Technical Advisory 
Committee's report who could be easily contacted. Bill Cox of the 
Department of Fish and Game could offer some great insights into the 
laguna. 

4. Research at least three animals, plants or insects that 
live in the habitat that was chosen to be described. See appendix 
3a for activities related to requirements. 

5. Decorate the magazine through different art forms. See 
appendix 4a for art projects. 

, 6. Write one Trees are Terific article pertaining to some 
aspect of the trees of the Laguna. See appendix 5a for tree activities. 

7. Enter one poem on any aspect of the Laguna. See appendix 
6a for activities. 

; 8. Write one aricle on either Pollution or an Endangered 

species( see appendix VI for list ) and appendix 7a for activities. 

9. Complete all required work as listed 1-8 and any 
optional work as desired. 

10. Optional Work 

1. Glossary 

2. Travelogues- Following the Water Cycle. See appendix 
8a for activity. 

3. A fiction story, see appendix 9a for details. 

4. Write a song or create a recipe. See appendix 10a 

5. Fun Sections 

Advertisements - See Survey and Slogans 7a 

Cartoons 

Crosswords 

letters to the editor 

- 3 - 
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11. Anything the students can come up with to include. 
Evaluation: 

Pre - lesson evaluation will be an informal discussion on 
what wetlands are and how to construct a magazine. This may in¬ 
clude brainstorming and the teacher writing components on the 
board. The appendix numbers IV - VIII list all plants and animals 
of the Laguna and is at the very back of the report. 

Post lesson evaluation consists of the magazine and its contents 
on wetlands and the Laguna De Santa Rosa. Points can be given as 
follows or changed to your discretion. 

The minimum required work 1-8 - 225 points 

Each additional habitat report- 25 points 

Each additional fiction story-20 points 

Each additional travelogue- 20 points 

Each additional art work-10 points 

Each additional poem-10 points 

Unique contributions-additional points as merited 

A- 300 pts 

B-210 pts 

c-125 pts 

Strategies - The lesson should begin by students bringing in 

magazines to examine the contents , then hold a discussion on how 
they are constructed. Use magazines dealing with natural elements; 
Ranger Rick, Outdoor California, Audubon, National Geographic, and 
similar ones to these. 

The second phase should revolve around wetlands. For further 
information see appendix A, What makes a wetland a wetland? The 

teacher should introduce different aspects of a wetland to the stu¬ 
dents through discussion and sharing of basic knowledge. 






The third phase should integrate what the Laguna De Santa 
Rosa is and where it is located. A field trip should be organ¬ 
ized at this time. See Exploring A Wetland for field trip tips, 
appendix 4a. The Llano Treatment Plant may have access points in 
the future to mitigation and irrigation sites. They are receptive 
to open access and are working toward that goal.* 

If a field trip is impossible you may want to contact the 
Department of Fish and Game for a possible slide show of the Laguna. 
Films that are free and low cost are available from Cooperative 
Extension University of California( Wildlife Extension 916- 752- 
1496 ). This is the most important part of the unit as you be 
introducing the Laguna as a wetland to develop site assessment. 

Maps are available from the Sonoma County Water Agency and the 
Planning Department. 

The remaining information about wetlands will be developed 
while producing the magazine, each activity delves into a specific 
area of wetlands as they may pertain to the Laguna De Santa Rosa. 

The activity on The Laguna: How it Used to Be,will be a valuable 
tool to discover the history and insight of what it was at one time. 
See Appendix B. This could be used as an introductory element for the 
history or geology of the area. 

In the following pages is an introduction to some basic facts 
about the Laguna to aide in your presentations, activites and 
discussions on the Laguna De Santa Rosa as a wetland. More infor¬ 
mation is available in Report of the Laguna Technical Advisory 
Committee, Jan. 1989,on reserve at the main library. 

The Laguna - The Laguna is a fourteen mile water way from 

Cotati to the Russian River surrounded by Santa Rosa, Sebastopol, 
Rhonert Park and Cotati. Depending on the time of year it is a 
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series of lakes, streams, and marshes that empties via Mark West 
Creek into the lower Russian River. The marshes were at one time 
much more extensive than they are now. In the old days the overall 
water capacity was much larger. There used to be natural lakes 
and ponds which for the most part have disappeared. The marsh 
vegetation, willow and alder thickets were much more extensive than 
the small remnants we see today. Several years ago, Sonoma County 
put a channel through the lower part of the marshlands and open 
water areas. This channelization further reduced the refuge. The 
Laguna still represents one of the largest fresh water-marsh areas 
in the Coast Ranges, Clear Lake being the largest in the state. 

The Laguna De Santa Rosa is unique from the marshlands of Clear 
lake in that the Laguna is more diverse. The Laguna presents a wide 
range of ecological situations. The Laguna is a complex system of 
wetland and upland habitats, open water, emergent marshes, riparian 
forest*( oak being the dominant tree ) , vernal pools, oak savanna, 

oak woodland and grassland. These habitats provide living space 
for 230 birds, 286plants, 25 mammals, 19 fishes, 7 amphibians and 
9 reptiles ( all listed in appendix IV - VIII ). The water is a 
stopping point for migratory birds in the Pacific Fly-way. Amongst 
all of this is included five rare plants(endangered) and four 
endangered animals. The bald eagle and the yellow - billed cuckoo 
being two of them. This great diversity is not commonly encount¬ 
ered in a single marshland, which adds to the importance of the 
Laguna as a unique living museum. Any component of the Laguna can 
be used in developing the magazine and should be studied as a part 
of the whole system. 

Main concerns for the Laguna center on urban growth and pollu¬ 
tion problems. The people factor activity ( appendix 7a ) can be 



incorporated to discuss how humans change the environment through 
encroachment upon wetlands. Urban growth outside the Laguna 
affects the water quality, runoff,pollution sources and overall 
stress on the Laguna. 

Sources of non-point pollution have a direct impact on the 
Laguna. These pollutants are fertilizers, pesticides, poorly main¬ 
tained septic tanks, spraying of effluent and cows. The fertilizers 
and manure have a direct effect on the nitrates in the water of the 
Laguna. The fertilizers add to the nitrogen and phosphorus limits 
in the water. These raised limits can cause algae blooms in the 
water reducing the amount of dissolved oxygen and air for fish life, 
causing extensive fish kills. All of these pollutants start from 
a land base and run off uncontrolled into these waters. The two 

major areas of concern for pollution are storm water and agricultureal 

* 

chemical which are direct causes of damage done to the Laguna. 

When discussing the water cycle of the Laguna it is important 

' C’ * 

to note the many ways humans have caused changes in the hydrologic¬ 
al cycle. The cycle itself is a biogeochemical cycle that moves and 
recycles water( related activites in appendix 8a ), in various forms 
through the biosphere. There is less water moving in the Laguna be¬ 
cause of channelization and loss of riparian forest. This directly 
effects the amount of transpiration and evapotranspiration that is 
happening in the Laguna. Water infiltration is low in the Laguna 
because of the clay like soil. By moving water faster through the 
Laguna less time is allowed to certain areas that do infiltrate, 
which in turn causes less available groudwater. The reduction in 
vegetation also has an adverse effect on erosion during rainfall. 

Less vegetation also leaves less water held in the soil as a re¬ 
source for plants and animals. This in turn impacts the cooling 
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effect on the land and water. 


The more we clear land for agriculture, construction and roads, 
the larger the increase for erosion and reduction of seepage. All 
of this increases the risk of flooding and puts pressure on needed 
basin are in the Laguna. 

Conclusion 

From all of this information I would hope the reader will con¬ 
clude the Laguna is a diverse and important laboratory, one that 
is vital to our educationaljneeds. This packet of educational material 
takes the learner into a personal experience with wetlands via the 
Laguna De Santa Rosa. Hopefully through developing the magazine 
the students have become more aware of the importance of wetlands, 
especially the one in our backyard, Laguna De Santa Rosa. 

Different activities throughout the packet offer hands on 
experiences and the interrelationship of humans and wetlands. This 
gives the student a vehicle of action which they can use in the 
the everyday world relating to people and our environment. 
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I 1 WATERLOGGED WORLDS 

f It’s hard to find a lot of absolute characteristics that apply to all wetlands. That’s 
j because there are so many different kinds of bogs, marshes, swamps, and other 
J wetlands. (For descriptions of many of the different kinds of wetlands, see the 

1 background information on pages 18-20 and 33-35.) But all wetlands share some 

characteristics that set them apart from other kinds of habitats. 

What They Are and What They Aren’t: Of course, all wetlands are wet—but so 
are ponds, lakes, streams, rivers, and oceans. Does that mean, then, that these 
particular bodies of water are wetlands too? 

In general, no. Most scientists who study wetlands restrict their definition of 
these habitats to areas that, at least periodically, have waterlogged soils or are 
covered with a relatively shallow layer of water. These areas support plants and 
animals that are adapted to living in a watery environment. (For more about the 
plants and animals that live in different kinds of*wetlands, see Chapters 2 and 3.) 
Soggy Surroundings: The reason that wetlands are wet varies. Since most 
//'^wetlands are located in low-lying areas, rain and runoff help to keep them 
7 saturated. Also, some wetlands lie in places where the groundwater is at or very 
near the surface of the ground, which means that they’re constantly being “fed” 
' from below. Other wetlands stay wet because they’re next to rivers or other bodies 

\ of water that regularly overflow their boundaries. And along the coast, the tides 

f keeD many other wetlands saturated. 

Beavers and Other Builders: Some wetlands get started with a little “outside” 
help. Beavers, for example, are important wetland builders. The rivers and 
streams that they dam often flood large areas, turning meadows into marshes or 
parts of forests into swampland. 

People sometimes create wetlands too—both intentionally and unintentionally. 

| For example, a state game and fish agency might flood an area so that waterfowl 
will have more places to breed. On the other hand, a swamp or marsh might get its 
start accidentally when construction blocks the natural flow of water and causes a 
stream to back up and overflow. 

WETLANDS AT WORK 

Wetlands give the world a lot of “free services.” Here’s a look at some of the 
important functions they perform. 

Flood Busters: An easy and cheap way of controlling floods is to leave wetlands 
in their natural state. That’s because wetlands act like giant, shallow bowls. Water 
■ flowing into these “bowls” naturally loses velocity as it collects and spreads out. 
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Appendix B 


The Laguna: How it used To Be 

This is a fun activity to engage thoughts of the history or 
geology of the Laguna. The story could be changed to highlight 
whatever area was necessary. Do this by having the children relax, 
eyes closed and read them the following story of how the Laguna 
might have looked a long time ago to present. See procedure on the 
next page, Creative Visualization, for preparing the students before 
reading the story. After the reading have the students draw a 
picture or write a poem or short story for the magazine on what they 
visualized the Laguna to be like thousands of years ago. 

READ 

Now that we are nice and relaxed, we are going to travel 

'X 

back in time thousands and thousands of years ago to see what our 

Laguna used to be like. Imagine yourself looking down on a big 

* 

valley of rocky soil and clay formed from an erupting volcano. 

The plants and animals are all very small. See the mountains to 
the west of the valley being pushed up and pushed up by the colliding 
North American and Pacific Plates. As the mountains are pushed up 
the Sonoma Valley begins to form its shape. 

Visualize the running water from rain storms and melted snow 
caps rushing down these mountain forming streams and creeks through¬ 
out the valley. All these creeks meet at one big flat spot almost 
in the middle of the valley and form the widespread Laguna. In the 
summertime the sun is warm and the lakes of the Laguna are full 
and surrounded by beautiful oak, willow and alder trees. The banks 
of the lakes are high and crowded with plants, trees and shrubs 
along its shore so thick you cannot see through them. The egrets 
and Blue herons happily dance along the shores feeding on rising 
fish and plants. 
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Creative Visualization 


Trisha Brunelle 


Lesson Plan 

Age Group: Fifth Grade, but can be adapted to any grade level 
^^kject: The Laguna: How it Used to Be ( history and geology ) 

Objectives: gge^ivg a Visualigat^on p i| v us|d h to t introduce the class 

Follow the procedure by setting tone, then reading the 
relaxation exercisef next page ) followed by reading the 
Laguna story. 

It is the purpose of this format to encourage imagination, 
artistry, writing skills and listening skills. 


Materials: 


Procedure: 


drawing-paper. ^ 3 X 5 K pencils ' crayons and 


1 ) 

4) 

1 ) 


2 ) 


I have condensed the procedure and included a copy 

o an example relaxation exercise from,Picture This- 

- for K teaChing readin ^ thcu visualization and 

Joun^v 7 ^ Ura ROS6 ' 1984 ' P rinted by Humbolt 

county of Education. 

Set e tohe m 2> P £° C . S -H°f the vi ? uallzation should go as follows 

EeLJ S! i rlbU i? " ,aterials 3>- Blindfold: Din, lights 

Relax 5). Visualize 6). Ground 7). Share 

“ .^i 1 tbe stud ents the reason for learning to visualize 

JearSs best* t ^ *** informafcion a bout the brain^nd how it 
heln th^m ^ ‘ rning to create pictures in their minds will 

pictures as 0 thei 0 read i ng / 0re Wh6n thSy Can make their own 
to explrience Reading will open up a whole new world 

ran fc bo b ^ te mater i als ~ Distribute materials so grounding work 
be done immediately. Let students know they will be expect¬ 
ed to draw or write at the end. expect- 


6 ) 


3). Dim lights - Dim the lights just as you are ready to begin. 

) Relaxing Helps the students shake off busy thoughts and tune 

you " Y oice - Some studies show that relaxing before Larn^ 

, s !" 9 or ^"9 taa ^, they learn, retain! and S- 

rorm tetter. Also reduces stress levels. 

5) ' Tj S nroi?ll Students usually find some way of creating images. 

fn blems oc ' < r ur ' tel1 the m that you know they will find a way 

use it , S r: f VlSUalizing . is like usin 5 a muscle, the more Jou 7 
use it the stronger it will get. They can always pretend to see 

there d w7n A L the f n ^° f the visualiza tion remind students that 
there will be no talking until drawings or writings are done 

brain r °bpf lng 13 the essential link between the right and left 
brain, between imagery and symbol. It is a physical representa 

by°drawinS e painting*? ^ ^ mind- ThiS C3n be acc ™plished 
cy drawing, painting ( crayons are best , sculpturina and sina 

sketch h f tL P r SiMlit j e h - The «™Wng shoul/be a 
sKetcn of the essence of their experience. 

Sharing - Oral sharing of the experience. Sharinc? gives the 
opportunity to further ground images by use of words.Sharing 

should be voluntary. Give a chance to share or not to share. 
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WETLAND METAPHORS 



Objectives 

Students will be able to: 1) describe the charac¬ 
teristics of wetlands: and 2) demonstrate their 
understanding of the importance of wetlands to 
wildlife and humans. 

Method 

Students are presented with a selection of 
“hands-on" objects for investigation as meta¬ 
phors for natural functions of wetlands. 

Background 

Wetlands are many different things to many dif¬ 
ferent people. Some people have never heard or 
thought about wetlands. Others are working 
actively to protect wetlands because of their 
importance. 

Wetlands include areas like freshwater and salt¬ 
water marshes, wet meadows, swamps, lagoons, 
bogs, and prairie potholes. All wetlands, whether 
coastal or inland, provide special habitats that 
serve areas far beyond their boundaries. Wet¬ 
lands are uniquely important to plants, animals, 
humans, and the total environment. 

Because of the abundance of food, vegetative 
cover (shelter), and water found there, most 
wetlands are rich with diverse wildlife species. 

j. 1987 Western Regional Environmental Education Council. 
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Coastal and inland marshes, fob example, provide 
breeding, resting and wintering habitats for 
thousands of migratory birds—including ducks, 
geese, swans, cranes, and shore birds. Many 
species of fisrf that are important for commer¬ 
cial and personal use by humans reproduce and 
spend part, or all. of their life cycle in fertile 
wetlands adjacent to larger, more open bodies 
of water. These fish species include bass, salmon, 
walleye, perch, and pickerel. A wide variety of 
reptiles, amphibians, insects, and crustaceans 
also breed and live in wetlands. Frogs and toads, 
turtles of all kinds, salamanders, snakes, dragon- 


Age: Grades 1—12 
Subjects: Science, Language Arts 
Skills: analysis, application, classification, comparing 
similarities and differences, description, generaliza¬ 
tion, identification, inference, interpretation, listing, 
public speaking, recognition, reporting, small group 
work, synthesis, visualization 
Duration: one or two 30-60 minute periods 
Group Size: any 
Setting: indoors or outdoors 
Conceptual Framework Reference: III.A.. III.A.1., III.B., 
III-B.1.. III.B.2.. III.B.3.. III.B.4., III.C.. III.C.1.. III.D., III.D.1., 
III.D.2.. III.D.3.. III.D.4.. II.A.. II.B„ II.B.1.. II.B.2.. II.B.3., 
II.C.. II.D.. II.E., II.F.. I.A.. I.A.I.. I.A.2.. I.A.3.. I.A.4., I.C., 
I.B.I., I.B.2., I.B.3.. I.B.4., I.C.. I.C.I.. I.C.2.. I.C.3., I.C.4.. I.D. 
Key Vocabulary: wetlands, metaphor 
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Wetland habitats are being converted to other 
uses (agriculture, roadways, housing develop¬ 
ments) or otherwise being destroyed (drained for 
pest control or polluted) at the rate of a half 
million acres per year. And although many wet¬ 
lands are protected by federal and state laws, 
there still appears to be a significant need to 
create a greater understanding of the impor¬ 
tance of wetlands as ecosystems and as wildlife 
habitat. 

The major purpose of this activity is for students 
to develop an appreciation and understanding of 
wetlands through the power of metaphor, link¬ 
ing the characteristics and natural functions of 
wetlands to the familiar realm of everyday life. 

Materials 

a large pillowcase, bag. or box; sponge; small 
pillow; soap; eggbeater or mixer; small doll 
cradle; sieve or strainer, paper (coffee) filter: 
antacid tablets; small box of cereal; 3x5 cards 
with pictures that could be used to show other 
wetland metaphors (a zoo could represent the 
idea of wildlife diversity in a wetland, a lush 
vegetable garden could represent the idea of a 
productive wetland in which food is abundant, 
a vacation resort could represent the idea of a 
resting or wintering place for migrating 
waterfowl) 

NOTE: A metaphoric approach such as this allows 
a variety of objects to suggest some appropriate 
linkage to the basic characteristics of wetlands. 

Procedure 

1. Prepare a "Mystery Metaphor Container" 
(pillowcase, bag or box). It should be possible for 
a student to put his or her hand into the con¬ 
tainer and pul! out an object. You may want to 
collect as many as one metaphoric object per stu¬ 
dent. but at least have enough for one per group 
of four students. Put the container aside to use 
later. 

2. Discuss the variety of wetlands found in your 
local area, state, country, etc. Then invite the 
students to sit quietly and close their eyes. Ask 
them to imagine and visualize a wetland. Have 
them examine what it looks like. Have them look 
carefully at the plants and animals, including 
insects and small creatures. What does the air 
feel like? How does it smell? 


OPTIONAL: Play a tape recording of natural 
sounds from wetlands. Some are available com¬ 
mercially in record and nature stores. 

3. Invite the students to tell what they imagined. 
Compile a list of their offerings. Encourage dis¬ 
cussion and mutual sharing. 

4. With their list as a point of reference, help the 
students identify which plants and animals are 
actually most likely to be found in a wetland. If 
possible, have them classify the plants and 
animals according to the kind of wetland in 
which they would be found. State or federal 
wildlife officials and representatives of private 
conservation or nature-related organizations can 
be helpful. The series of Golden nature guides 
from Western Publishing Company, Inc. are also 
useful. "Wading into Wetlands" from the 
National Wildlife Federation's Naturescope series 
includes a variety of useful information as well. 



5. Next provide the students with background 
information to serve as an overview of the basic 
ecological activities that characterize the 
wetland habitat. For example, you can include 
the following: 

• Sponge effect - absorbs runoff 

• Filter effect - takes out silt, toxins, wastes, etc. 

• Nutrient control - absorbs nutrients from fer¬ 
tilizers and other sources that may cause con¬ 
tamination downstream 

• Natural nursery - provides protection and 
nourishment for newborn wildlife 

• etc. 

Suggest that these activities and many more 
that they could probably think of are taking 
place in wetlands all the time. 


i£"I 987 Western Regional Environmental Education council. 
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ALICE IN WATERLAND 


Objectives 

Students will be able to: 1) trace their domestic 
water to its source prior to human use and to 
its destination after use; 2) identify potential 
effects from human water use on terrestrial and 
aquatic wildlife; and 3) develop and practice 
responsible water conservation behaviors. 

Method 

Using guided imagery, lecture-discussion and 
student-gathered data, water use and its effects 
on wildlife habitat will be explored. 

Background 

Water use is such an automatic and habitual 
daily activity that students often do not under¬ 
stand the consequences of its use. Seldom do 
they, connect the water that comes out of the 
faucet to its sources in the natural world. 
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A model that traces the dynamics of water is 
called the water cycle or the hydrologic cycle. The 
water cycle involves the path of water from 
when it falls in the form of rain or other precipi¬ 
tation on a watershed; to its travel as runoff that 
flows into streams, groundwater systems, lakes, 
reservoirs, estuaries, and oceans; to its eventual 
return to the atmosphere through evaporation 
and evapotranspiration; to its formation into 
clouds; to its condensation in the form of preci¬ 
pitation as it again falls on a watershed in this 
continuing process. The great storehouses of 
water-glaciers and icecaps—are also part of this 
cycle. All forms of life on earth are dependent 
upon and affected by this cyclical journey of 
water. 


Age: Grades 5—12 
Subjects: Science. Math 

Skills: analysis, application, computation, description, 
discussion, drawing, estimating, evaluation, generali¬ 
zation, identification, inference, interpretation, inven¬ 
tion. listening, listing, mapping, media construction, 
observation, problem solving, synthesis, using time 
and space, visualization 
Duration: two or three 45-minute periods 
Group Size: any 
Setting: indoors or outdoors 
Conceptual Framework Reference: VII.A., Vli.A.1., 
VII.A.2.. VII.A.3., VII.A.4., VII.B., VII.B.1., VII.B.2., VII.B.3.. 
VII.B.4., VII.B.5., VII.B.6., VII.B.7., V!.A„ VI.A.2.. VI.A.3.. 
VI.A.4., VI.A.5., VI.B., VI.C.. Vl.D., IV.A., IV.B.. IV.C„ IV.D.. 
1V.E., IV.F., I.D. 

Key Vocabulary: water cycle, hydrologic cycle, 
conservation 


©1987 Western Regional Environmental Education Council. 


175 


"Imaaine that you are small enough to climb into 
the faucet in your kitchen. .. Pretend you have 
magic powers that allow you to travel through 
the water that comes from the faucet to its 
origins ...You will be able to pass through all the 
nines valves, and other barriers on the way. . . 

The first part of the journey takes you through 
the pipes in your house to where it connects to 
V our water source.. .If you live on a farm or 
ranch the source would probably be a well or 
perhaps a spring. In the city, the water source 
for your home probably would be far away... 

First vou get into a water main. . .Then you 
come to a pumping plant where water pressure 
is maintained. ..Past the pumping plant is a 
place where the water is purified . . .This may be 
very complex-a place with filters chemical 
tanks, and treatment equipment. .. Beyond the 
purification plant, the water may be in an 
aqueduct or open ch annels coming from a reser- 

2. After this imagery, discuss the journey of the 
water from its source to the faucet, identify the 
components of the journey. Emphasize the 
places where wildlife habitats are affected 
positively, negatively, or with unknown 
effects—by the intervention of people as they 
use the water or influence how the water is to 

be used. , . 

3 Have the students create a mural on a single 
long sheet of butcher paper, depicting the 
origins and journey of water from their home 
to its source. Have them emphasize wildlife and 

habitat all along the way. 

4. Repeat the imagery process for a journey 
down the drain into the wastewater system: 

Imagine you are small again. This time the 
journey will be down the drain in your sink. You 
move along through the used water system to 
a treatment site. . . If you live on a farm, the site 
probably will be a septic tank.. .A septic tank 
is usually a large concrete box... Here bacteria 
break down the substances carried in the 
water . .Once the water is cleansed to the 
deqree possible, it flows out through drainage 
fields and back into groundwater sources or 
streams . -If you live in a city, there is much 
more water being used and large water treat¬ 
ment plants must attempt to cleanse the water 
before it is returned to rivers and streams . in 
these treatment plants there are great filters 
and holding tanks ...The water must be held in 


voir. . .The reservoir is a huge lake where water 
is stored. . . There are often trees and bushes on 
its edges. . . Wildlife is common, fish are usually 
abundant, and people often use the site for 
recreation. . . Natural streams usually flow into 
the reservoir. . .They drain large areas of the 
land's surface which are called watersheds. . . A 
watershed is the land area that catches and 
transports water through streams, undergroun 
flow and rivers.. .The water in a watershed con¬ 
tains all the water that is naturally available for 
use by all living things in that area. . ■ If you 
want, stay in the watershed. Try to see the 
plants and animals that live in the area. Or. follow 
your route all the way back through the reser¬ 
voir and channels and treatment plant and 
pumping plant to the water main and the pipes 
in from your house and out your faucet. Then, 
open your eyes." 










place for solid substances to settle out by grav¬ 
ity. ■ ■ Air is often pumped through the waste 
water to increase the oxygen content so bacteria 
can break down the impurities more quickly. . . 
Eventually the treated water is released into 
rivers and streams.. .It again re-enters the 
natural habitat for wildlife.. .There it provides 
an essential component for continued life. . . IT 
all was done well, animals, plants, and hu ™ ans 
will safely re-use the water... It will nourish the 
crayfish caught by the raccoon. . . It will provide 
the pond for the box turtle. . ■ It will provide the 
refreshing drink for someone like yourself in 
some downstream city. . .After you have 
followed the water out into the environment, 
open your eyes." 
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APPENDIX 2a. 


Adi lATir 1 un 1 SEARCH- 

aquatic heroes and 


Objectives 

of the a/cOTpShments ofT'T the importan «> 
contributed to conservt? people who have 
environments. 9 ° f preserv 'ng aquatic 

Method 

current events t o f ^ , o P th 0 er l TOa ,1^0U9, ' nCWS mMla - 
contributions to con™ ^ ™ d8 

aquatic environments- research th preservin 9 
t'ons. including bv inter,/fp h the,r c °ntribu- 
a biography. Y ,nterview| ng them; and write 


a bi^apJT 9 " mterVieVVing and write 

Background 

research wto" f ° Wrlte 

impression that these sorts n?L l Students the 
People are always far awav ffn ^ committe d 
there is no one of accnmnr f h m them and th at 
communities. Yet all aroiinri ment in their own 
wto work tirS^t X a U Ar erearepe oPlo 
tr «bute to the qualitv nf year> to con ~ 
m unities. Some of these n / 10 their corn ' 
involving wildlife and the/aTur/^ ° n ISSUes 

industry, others work through consertabon and 
5 ™ r ^" Environmental EOuc.Uoo Coma - 


osteoa'nSrat“primedtfee Simply lnter ' 
have attracted the attentilwT They ™ y not 

'n fact, they may shy awav fl ^ media - 0 f ten. 
This activity calls upon stnri Such attent ion. 
knowledge and appreciating/ 0 deve,op their 
these often^nrecoanbPd I ° f the efforts of 
own communities, celebrattnn ? h Ut ° rS t0 their 
responsible environment^ a! ° eXerC ' Se of 
students will develon an/r lt,Zenshi P- The 

<ng of some of the chara/p ? S6d unders tand- 
Of an effective *22 “"^ required 
reinforce within themselves the T leader: and 

Age: Grades 7 —12 

lkuT C * S: S0Cial Sttaies - language Arts 

'09- research. s m "§i gmep IS ^ 
Duration, several class perfods of 30 m "“"l 1 
Group Size.- groups of three //°' 6 ° nutes each 

SQ ntorS M iP «» coT-n U u„ S “c™u e ct“ g 

Vll.e. 4 ,. VII.B 5 VIIBS v »-a 2 .. V 1 I.B. 3 .. 

key Vocabulary. effl c a„ ' e ' 7 " VAS - VB - V.B.i, i.D. 

y- icacy. citizenship, heroes, heroines 





offices, the telephone book, local newspapers 
and magazines, reporters or editors on the staff 
of local papers, local television news directors, the 
presidents or executive members of local groups 
or clubs. The class might even place an advertise¬ 
ment in the paper, or enlist the aid of a reporter 
to write up a story on the class project. 

3. Once a list of names has been compiled, 
students in groups of three or four should draw 
a name at random from the list. Each group will 
now become a biographical research team to 
prepare a biography or living history of the per¬ 
son. In some cases the suggested name may be 
that of a person who was important in the com¬ 
munity as a conservationist, but who is now 
deceased. In these cases, the team will have to 
identify relatives, friends, former employers, and 
other potential sources of second hand informa¬ 
tion to interview. 

4. Each team should develop a research plan. 
This should include the outline of any interviews 
they may want to conduct, whether with the 
person directly, or with others who know or 
knew them. Each team’s plan should be dis¬ 
cussed with the class and suggestions for im¬ 
provement considered. After the plans have been 
discussed and refined, the teams should make 
contact with the people they want to meet and 
interview. This should be done using a letter, 
stating the purposes of their reserach and sug¬ 
gesting that they will follow the letter with a 
personal contact by telephone. 

5. Once the teams have confirmed the willing¬ 
ness of the people to be interviewed, they should 
meet with them and conduct the interviews. The 
basic format for the interview should include any 
personal history details of note but the major 
questions to be addressed might include. 

• How did you become interested in the aquatic 
environment? 

• What prompted you to take action? 

• How did you decide on the course of the action 
you took? 

• What difficulties did you encounter and how 
did you overcome them? 

• What do you think your contribution has 

been? 

• What are your personal dreams and goals tor 
aquatic habitats? 

• What would your advice be to citizens want¬ 
ing to take positive action to improve the 
aquatic environment? 



The list of questions could be modified to include 
personal interests of the students and to reflect 
particular circumstances. 

6. Once the interviews are complete, as well as 
any additional research, each team should write 
a biography about their person. Once completed, 
ask each of the teams to give a brief oral report 
to the rest of their classmates. Make copies of 
the biographies and send each biography with 
a letter of thanks to the people who were inter¬ 
viewed and others who assisted. It is recom¬ 
mended that letters of thanks be sent to all who 

assisted in the process. 

7. OPTIONAL: Create a visual display of all the 
completed biographies, complete with photo¬ 
graphs and news clippings. Invite the local 
aquatic heroes and heroines to the school for a 
public recognition of their contributions. They 
could be given letters of thanks and copies of 
their biographies at this time. The news media 
could be invited, including local television, radio, 
and newspaper reporters. 





APPENDIX 3a 

ARE YOU ME? 


Objective 

Students will be able to recognize various young 
stages of aquatic animals and match them with 
corresponding adult stages. 

Method 

Using picture cards, students match pairs of 
juvenile and adult aquatic animals. 

Background 

Many animals look significantly different in their 
earliest stages of development, compared to 
adulthood. This is obviously true for some 
aquatic insects. Many aquatic insects undergo 
metamorphosis. Metamorphosis means change 
during growth. Some insects experience simple 
metamorphosis while others undergo complete 
metamorphosis. In simple metamorphosis, the 
insect egg hatches to produce a nymph. Insect 
nymphs have essentially all the features of 
adults. As they grow, they are visibly similar at 
each stage. 

Insects that experience complete metamorpho¬ 
sis are characterized by eggs that hatch into 
‘arvae. The larva grows through several stages 
and then changes into a pupa. Pupae are usually 
encased in a protective cover for their next stage 
of growth. From the pupae emerge the soft- 
o°died, often pale-colored, insects. They differ 
remarkably in appearance from their earlier 
orms, but are not yet completely formed. Gradu¬ 
al *'^ e S0 ^ t ^ a ' e bocj y develops firmness and 
or - In complete metamorphosis, there is little 



resemblance between the "adult and earlier 
forms. 

There are also remarkable similarities and differ¬ 
ences between other aquatic animals in different 
life stages. The eggs of many animals hide their 
eventual form (alligators, turtles, birds). Pelican 
hatchlings, for example, may be the closest 
image of miniature dinosaurs to,be found on the 
planet. Aquatic mammals often are easy to 
recognize. They frequently do not change as 
dramatically as some other animals in overall 
appearance as they grow from young to adult 
stages. / 

The major purpose of this activity is for students 
to recognize that there are differences in the life 
stages of aquatic animals as they grow. The 
students will increase their appreciation of the 
diversity of wildlife as well as their understand¬ 
ing of growth and change in animals. 


Age: Grades K—2 
Subjects: Science 

Skills: analysis, classification, communication, compar¬ 
ing similarities and differences, matching, recognition, 
small group work 

Duration: one or two 20-minute periods; preparation 
time for students to bring family pictures to class 
Group Size: small groups of three or four students 
each: card masters are provided; duplicates may be 
used if needed, or fewer cards if the class is smaller 
Setting: indoors 

Conceptual Framework Reference: I.B., I.B.1 I B 3 
I.B.4.. III.C. 

Key Vocabulary: aquatic animals, grow, change, adult, 
young 
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LARGEMOUTH BASS 


WILDLIFE 

LEAFLET 


iUi/D ftrc. 

cl /"e clUcu/ o.b(-4i on 

birds — (jUrtt-e_ +& for ft* f~ 

t)3.pCi/ivwiVLt «s>P" fv*k 4- 
f4iU YV»t4\ Sfv-e.'t>- 

^CtC/aVvMlANir^ -) Cc\. ^ W 


this black bass, a popular warmwater game 
fish, is a member of the sunfish family 


It was hot. I sat quietly in my small boat and let it drift 
to within about 20 feet of the bank. I was careful to not 
even scrape the carpeted floorboards. Studying the brushy 
shoreline of the slough in which I was fishing, I could 
barely discern the butt of a submerged log in the slightly 
murky water. Having decided, I cast the large floating 
plug to within a foot or so of the water’s edge and parallel 
to the log. Pointing my rod tip toward the plug, I waited 
until the splash of the plug had completely subsided. 
Then, reeling in the slack line, I cautiously jerked the big 
plug about two inches, once, twice, when suddenly the 
water bulged behind the plug. Old “bucketmouth” hit the 
plug and with a wild splash headed down to try to go 
under the log. My slender rod bowed to the breaking point 
as I held him away from the log. 

After a few heavy surging runs, the big bass floundered 
on the surface and dived again, then ran directly toward 
the boat. Guiding it around the bow, I reeled in and in a 
few minutes it turned on its side. Reaching over and with 
my thumb inside his mouth, I grasped it firmly by the 


lower jaw. Temporarily paralyzed, it allowed me to lift it 
over the side of the boat. Enjoying the weariness in my 
wrist, I admired the fish and immediately guessed it would 
weigh at least five pounds. I was a little mystified to find 
that later, on the scales, it had shrunk to 3 pounds, 10 
ounces. Nonetheless, it was a beautiful fish and the green¬ 
ish golden-brown color did not belie the term “bron- 
zeback”. 

The largemouth bass is one of the most popular of the 
warmwater fishes in California. It occurs in nearly all 
suitable lakes, sloughs and slow-moving rivers statewide. 
This was not always so, for the black basses, crappiie and 
other members of the sunfish family found in California 
waters were all introduced from the eastern and southern 
states. The only one of this large family of fishes native to 
California is the Sacramento perch. 

It is uncertain just when the largemouth was intro- 

By George Seymour 
Outdoor California Writer 
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aquatic ROOTS 


Objectives 

Students will be able to- 1 ) t-ram tho „ • • 

and exotic species: ^ 

ateness of introducing new species. P 

Method 

Students use reference materials to research 
find°o U ut w C heth qU fh iC P ' antS and/ ° r animals t0 

torZSSESF are natives or exotics and 

animals and t-h^ lmpacts on P eo P le - other 
ma| s. and the environment. 

Background 

naturalh/" S* ° P 3nimal iS ° ne which did not 
••a • ^ occur ln that specific location It 

oracciden'tar^ l0Cati ° n thr ° Ugh an intentional 
accidental action by humans. Exotics thatsur 

vive always affect local ecosystems. Biolooists 

usuany judge the consequences of these impacts 

based on how much they add to or detract from 

attTm ™ portant human endeavor. They also 
S * *»• effects upon ^other 

ecosystems^ ' ma ' S ' P ' a " t5 ' and 

o| V an r tf a e H earS ' P60ple have introduced various 
Plants and animals into the waters and lands of 

our ent Some introductjons n h d f e nd ^ 

ntentional and some accidental. Effects from 


the introduction of exotic or non-native species 

introduS m detrimental t0 beneficial. Some 
5? l . u . ctlflns m ay have no noticeable effect 

inoof thT S hUmans have a i'Cn.ited understand- 
ng of the variety of effects thafmay result from 

both n m 0d t- UCtl0n ' S ° me introductions may have 

on£~^ r169atiVe 6ffects - de P end ing on 

Both brown trOut and scaled carp were inten 
tionally introduced into American waters from 


Age: Grades 5—12 
Subjects: Science. Social Studies 

Duration: two or three 45-minute periods with addi 

~ of ®SS for student «t 
preparation of reports 

“SSoT' $mal19roups or ln<,ivla “ al 

Conceptu 3 ! Fr a k R eference: |VE g |V£ ^ 

•E.. IV.E.4.. IV.E.5.. IV.E.7., IV.E.9 IVEin i\/p h 
IV.F., IV.E1.. IV.F.2.. IV.F.3.. IV.F.4., IV.F.5. IVF6 IVF7 * 
ITT IVF9 ' IVF | ° lv f M . IV.C.1.. 1 VC 2 |vc 3 |Vn” 
VA " ,'vff' IVD3 ~ 'V.D.5.. IVD6 IVA 

" IVA - 2 - IV.A.3.. IV.A.4., VI.C, VIC 2 VIC 1? ’ 
VI.C.13.. VI.C.15,, VI.C.16., VILA.. VII.B - 

hondff Ca bulary.* exotic, native, introduced species 
benefits, liabilities, tradeoffs, regulations 
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Procedure 

1. Before starting, obtain or develop a list of com¬ 
mon native and exotic plants and animals. 
Include a variety of aquatic plants and animals 
in the list. Fish and wildlife professionals and 
aquatic biologists are good sources of assistance. 
Some examples are also listed in the background 
information of this activity. 

2. Provide the students with the list. Ask them 
to guess which of the plants and animals are 
"native" and which are introduced or "exotic." 
Help the students to establish clear working 
definitions of "native" and "exotic." A native 
species is one which naturally occurs in an area. 
Any plant or animal not naturally occurring in 
the ecosystems of the United States becomes an 
"exotic" once it is introduced. 

3. If the students’ "guesses" were not entirely 
accurate, identify the "exotics" for the students 
on the list that you provided them. Now focus 
on the "exotics." 

4. Next, ask each student or small group of 
students to do library research about one par¬ 
ticular species known to be "introduced" as an 
exotic to the area or state. Within the class, 
ideally a variety of introduced species will be 
studied. Make sure some aquatic species are 
included. Each student or group of students 
should prepare a report to be both written and 
oral. Have them gather information about the 
origins of the plant or animal and its impacts in 
the area. Ask them to decide whether the intro¬ 
duction seemed to create more benefits or 
liabilities for the ecosystem. They could create 
a two-column list of benefits and liabilities. In 
addition to simply listing benefits and liabilities, 
they should assess the importance of each item 
in the columns. Benefits and liabilities—positive 
and negative effects—may not have equal value. 
Some introductions may seem to have both posi¬ 
tive and negative effects. This will be reflected 
when the students list items under both the 
"benefits” and "liabilities" columns. Some effects 
will be unknown, so students might also gener¬ 
ate a list of unknown effects or questions they 
have for which they feel concern. 

5. Ask each student or group of students to 
report to the class. Following the reports, encour¬ 
age discussion and debate. Ask the students to 
identify and discuss potential tradeoffs involved. 
Then ask the students to evaluate the appropri¬ 
ateness of each of the introductions in their per¬ 
sonal judgement, identifying and decribing their 


criteria. They might also consider the potential 
introduction of a species that is common some¬ 
where else but is not yet in their area. 

6. As a visual summary, have the students create 
a "network" of the exotics they studied on a 
world map. Stretch a strand of yarn from your 
location to the site of origin of each organism. 
Place a tag on the yarn with the plant or animal's 
name. 

7. Preventing "accidental" introductions is also 
important. Develop a list of ways these introduc¬ 
tions can occur and ways to help assure that they 
don't happen. Discuss the importance of laws 
and regulations that prevent, control, and/or 
allow introductions of species. 

Extensions, 

1. Find out more about federal and local laws con¬ 
cerning the introduction of exotics into aquatic 
environments. 

2. Investigate how humans have re-introduced 

some wildlife species into their original habitat 
where the species had previously become 
extinct. Have them distinguish some differences 
and similarities between "re-introductions" and 
"exotics." ' 

Evaluation 

Name three>native aquatic plants and animals 
that exist in your area. Name three exotic aquatic 
plants and animals that exist in your area. 
Give four reasons why an aquatic plant or animal 
might be introduced to an area. Are these 
reasons appropriate, in your judgement? Why or 
why not? 

A local organization has proposed that a new fish 
be introduced into your state's rivers or lakes. 
List at least five questions that should be 
answered about the fish before the proposal is 
approved or rejected. 
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isnoveler Plant—imaginary): This 

plant nas a special aaaptation that 
hc;ps it survive in overcrowded areas. 
As it breaks through the soil, tuo large, 
thick leaves grow on either side of the 
mam bud. These leaves grow outward 
and uproot any other plants that are in 
the wav. 





horned blaviJi*rwort 



6 . 
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(Round-Leaved Sundew—real): The 

leaves of this plant are covered with 
many short stalks. Each stalk is tipped 
with sticky nectar. Insects attracted to 
the nectar land on the stalks and 
become stuck. As they struggle to es¬ 
cape. they come in contact with more 
stalks and become more firmly trapped. 
The stalks slowly move the insect to 
the center of the leaf. The edges of the 
leaf then slowly fold around the insect, 
and digestion begins. 

The sundew gets its name from the way 
sunlight glistens on the liquid-tipped hairs. 

(Horned Bladderwort—real): This 
water-dwelling plant eats small aquatic 
insects and other animals. Its leaves 
and stalks are lined with many small, 
balloonlike bladders. Each bladder has 
a trapdoor. If a small insect brushes 
against the sensitive hairs around the 
trapdoor, it is quickly sucked through 
the trapdoor and slowly digested. 

Bladderworts grow in the shallow waters 
of marshes, bogs, and swamps. 




- - a ‘ J $ y* 

'K/rf-' ■' 1 1 





-o-- teay: ■ -us piant 

o::?n -rows :.s open water or on the 
sur.ace ot moist soil. Gas-fillcd cell- 

keepit floating near the waters sur- 

race. The cells are speciallv designee 
soak up water. In fact, each plant ca 
aosorb as much as 25 times its own 
weight in water! ihe plant uses this 
extra water during droughts. 


Sphagnum moss is often the first plant u 
grow in a bog. Younger plants grow on to; 
of older plants. As the older layers die. the- 
eventually form thick deposits of peat. In tl 
past, people have used the peat to heat th. 
homes, stop wounds from bleeding, and tr 
make super-absorbent baby diapers. Toda 
people use it mostly to condition the soil in 
their gardens. 


(Tentacle Plant—imaginary): This pla 
has long, sticky tentacles that grow c 
in all directions from its base, ff an 
insect—or some other small 
creature,-—touches a tentacle, ii gets 
stuck. The tentacle slowly curls arou: 
the victim, squeezing ir tightly. 
Nutrients are sucked from the victim 
and passed through the tentacle to th 
rest of the plant. 


9- (Skunk Cabbage—real): This plant 
begins growing very early in the sprim 
each year-—sometimes when snow is 
still on the»ground. As the plant push 
through the*'soil. it produces heat by 
breaking down food reserves stored ir, 
its roots. The plant may get so w arm 
that it melts the snow surrounding it! 
This heat helps protect its delicate 
flower. 

Scientists aren’t sure why the skunk 
cabbage starts growing so early each year. 
But they think it must give the plant some 
advantage over the other plants growing in 
the area. Skunk cabbage has another un¬ 
usual adaptation. It gives off a skunklike ode 
that attracts flies and other insects, which 
help pollinate the plant. 


Branching Out: Monster Booklets 


To help them remember what they’ve 
learned about these real wetland plants, 
the kids can make their own “monster” 
booklets. Have them color and cut out the 
pictures of real plants. Then they can stack 
three sheets of construction paper to¬ 
gether, fold them in half, and staple them. 


Finally, have them glue each picture ont^ 
a separate page and write the names of th 
plants below the drawings. 

As a follow-up, take your group on i 
trip to a botanical garden in your area 
Many have carnivorous plants on display 


a C j 
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POND 


Objectives 

Students will be ahio ^ 

of different kinds of land use 31 ^ 6 the effects 

ta ts: and 2) discuss ^nH nWet,andh abi- 

changes to minimize riJ* evaluate lifestyle 
wetlands. damaging effects on 

Method 

activities amuTd atimage of a p Tnl 

round 

Positively or" l f^atrj|iy d 5^^^ Wl,cl,lfB habit ati 
iand is a reflection of hiiman?- 3 '’ 5 do with 
styles. The search for a2 pnonties and lift¬ 
ed all of its convenient m ^ '‘ 9 ° od 
results for wildlife and the natural^ miXed 
Sometimes people see nnn ? Vlronment - 
natural environment as ° P ^ areas ° f 
material for human use Other, HT 6 than raw 
natural environment is to S be,,eve that the 
regard for human needs StiU^T^ Without 
a balance between econnm thers yearn for 

healthy and vigorous natural' 9r ° Wth and a 

real differences of ooimon environme nt Very 
exist between well-mean, °nn fe9ardin 9 ba ' a nce 

* the core 

growth. Growth in natn^i th con cept of 
limits, imposed by a dynam^S^ h3S inherent 
between all parts of the v, V nergy 
natural systems is translated^* Energy in 
shelter, space and mm-- nb0 ^ 00d ’ water, 
means that the vitality of" n®? SUrvival - This 
expressed by their ability f . natural systems is 
This capacity for self-reoukif be se!f ' re gulating. 
tor all natural members of TneT ^ 3 itpossib ' e 
>n harmony. All the life for e f osystem to live 
reust be considered The 0 ™ 3 ? any ec ^ystem 
Ju* as necessary to JESS * 68 in the soil are 
Predators, it is thYs na f f 33 the p,ants a nd 
with all its inherent dynamic ba ' a nce. 
reuch of human land US e parts - tbab 

Hu man activities can ofte'n t0 dl ’ 3tUrb ’ 

__ often g° beyond the 



natural limits of a c d h- 
ability to import enerav"*’ Humans have the 
system to exceed its natural Mmf 3 ' that a,,ow a 
energy sources that are nero™** ° r to re move 
to stay in balance. For examni f ° r 3 System 
dams to create power, water Can bui,d 
•mgation. wetlapds can he h 6 C3ptUred for 
and buildings. All of tho rained tor homes 
wildlife habitat. h se activ 'ties affect 



Age: Grades 4—12 
Hf? f Cien “' Soaal Studies 

mapping. media construction ,lstenin 9- listing.. 

solving. Psychomotor develonmen? redlCtl0n ’ proble m 
synthesis, using time aTd Smal19roup w °rk. 
Duration: one to three 4 S In V,sua,izat '°n 
Croup Size.- designed fnrlf ?° m,nute Periods 
groups: can be modified to hf r00m 0f several small 
Setting.- indoors be an ln dividual activity 

Conceptual Framework r„* 

V " A.2.. VII.A.3.. VII aTvu J uuT' V,U - V,, -A.1.. 
VII.B.4.. VII.B.5.. VII B6" VR7w a - V " a2 ’ VH-B.3.. 

V, -A-4.. VI.A.5.. VI B VI R i' B 'vf of" VU ' 2 - yi-A-3., 

VI. B.5.. VI.B.6..VIC VIC? ';,^‘ B ' 2 " V, ’ a3 - VI-B.4. 

VI.D.. VI.D.1. ’ V ' C - 2 - Vi C - ! 2.. VI.C.15.. VI.C.16., 

K ey Vocabulary lanw ,, 

tradeoffs, lifestyle SS p,annin 9- wetlands. 
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°^ t the land use materials. Pass out the 

18 x 24 paper that will serve as the base for 
each group's pond and its associated land use 
activities. Have the students cut out the land use 
pieces and Dragonfly Pond. Tell them that all the 
and use cutouts must be used; park and farm 
land may be cut to smaller sizes, but all the 
pieces must be used. Parts may touch but not 
overlap. The students may also create additional 
land uses of their choosing. When they fasten 
the cutouts to their large base sheet, suggest 
that they use small loops of tape. This will allow 
them to change their minds before pastina the 
pieces down. 

4. Once the students have cut out the necessary 
materials and are ready to begin the process of 
making land use decisions, have them first create 
a list of pros and cons for each land use. Guide 
the class discussion so that they consider the 
consequences of each land use. Record these on 
the chalkboard. The following are only a few of 
the many possible examples: 


PR0 CON 

Farms: 

produce food ’use pesticides - 

economic value (herbicides, insecti- 

* provide jobs through cides) that may 
seasonal employment damage people and 
environment 
’source of natural soil 
erosion 

’sometimes drain 
wetlands for farm 
lands 

’use chemical fer¬ 
tilizers that may 
damage water 
supplies 

Businesses: 

•produce employment ’produce wastes and 

provide commerce sewage 

’create economic ’ ma y contaminate 
stabl,lty water (detergents. 

pesticides) 

*use chemical fer¬ 
tilizers (lawns, etc.) 

Homes.- 

provide a sense of ’generate wastes and 

< P' ace sewage 

’develop a sense ’use water 

community ’contribute to loss of 

wildlife habitat 


5. Have the students work in their teams for a 
long enough period of time to begin to seriously 
grapple with the challenge. 

6. Invite each group to volunteer to display and 
describe their work in progress. Encourage dis¬ 
cussion of their choices. In the discussions 
emphasize that: 

• no land use can be excluded 

• wildlife habitat must be preserved 

• everyone must agree 

Look for the consequences of their proposed land 
use plan. Be firm about the issues, but fair about 
this being a very difficult set of choices. Ask 
additional groups to volunteer to show their 
work in progress, and discuss theirs similarly. 
NOTE: For wildlife habitat this is a "no-win” activ¬ 
ity in many ways. The best that can be hoped 
for is that the land use plans will minimize the 
threats to the Dragonfly Pond. 

7. Continue the discussion by asking more 
students to share their proposed plans. Again, 
be firm in discussing the consequences. Point out 
that shutting down the factory and businesses 
will be likely to destroy the economic base of 
Dragonfly Town. Abandoning the farm affects 
food supplies and employment. Farmlands pro¬ 
vide habitat for some wildlife. However, if wet¬ 
lands are drained to create farm land, that 
results in a loss of habitat for some wildlife as 
well as a loss of other important values of 
wetlands. * 

8. Give the students additional time working in 
their groups to come up with what they believe 
to be the best possible land use plan, under the 
circumstances. Being sensitive to their frustra¬ 
tions, display all the final land use plans above 
a chalkboard for all to see and discuss. Analyze 
and discuss the merits of each of the approaches. 
Point out that although their solutions may not 
be perfect, they can minimize the damage to 
Dragonfly Pond. 

9. Choose one of the students’ images above the 
chalkboard. Next, on the chalkboard, continue 
Dragonfly Creek downstream. Many students 
tend to dump effluent below Dragonfly Pond and 
let it flow downstream. Show the route the 
stream might travel. On the chalkboard drawing, 
have the downstream part of Dragonfly Creek 
become another pond and wetland, and label the 
new area Laughing Gull Lake. Continue the draw¬ 
ing to Sea Oats Estuary and finally into Gray 
Whale Gulf. 
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Listen to a description 
of a wetland and create 
a wetland scene with 
picture cut-outs. 


& active: 

Identify some of the 
plants and animals that 
live in a wetland. 

Ages: 

Primary 

Materials: 

• copies of page 14 

• crayons or markers 

• scissors 

• glue 

• paper 

® pictures of wetlands 

Subjects: 

Science and Art 


ntroduce your kids to wet- 
m lands by reading them a 
0M | short, descriptive story about 
a trip to a marsh. Then have 
them create their own freshwater marsh 
scenes to become familiar with the plants 
and animals that live in a typical marsh. 

Start off the activity by explaining what 
a wetland is and describing some of the 
different types of wetlands. (See the 
background information on pages 18-20 
and 33-35.) Show pictures of several dif¬ 
ferent types of wetlands that are found in 
North America. Then pass out copies of 
page 14 and tell the children that the 
plants and animals pictured are often 
found in freshwater marshes—one of the 
most common types of wetlands. Have 
them close their eyes and try to imagine 
what it’s like to take a walk in a marsh as 
you read “In the Marsh” (see the next 
page). 

Ask the children if they have ever ex¬ 
plored a place like the one described. 
Explain that freshwater marshes like this 
are found all across North America. Now 
ask the children if they can identify the 


plants and animals on the Copycat Page 
(see below). (The names of these plants 
and animals appear in the story in color.) 

Talk a little bit about the plants and an¬ 
imals shown. See if the kids can describe 
how each one is adapted to living in a wet¬ 
land habitat. For example, the heron’s 
long legs help it wade in shallow water 
while it searches for its food. After your 
discussion, have the kids color in the 
pictures. 

Next pass out a sheet of blank paper to 
each person. Tell the kids to draw a marsh 
background scene on the blank paper (see 
diagram). Then have them cut out their 
plants and animals and glue them down in 
their scenes to create a freshwater marsh 
picture. (Tell the kids to cut out each 
picture as close to its border as possible.) 
They can also draw in other marsh plants 
and/or animals. 

If there is a marsh nearby, take the kids 
on a field trip so they can look for some of 
the marsh plants and animals they learned 
about. (For more about visiting wetlands, 
see “Explore a Wetland” on page 8.) 

(continued next page) 
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Cattails for Kids 


Make cattails using felt 
and pipe cleaners. 

Ages: 

Preschool and 
Primary 

Materials: 

a brown felt 
3 long pipe cleaners 

* green constniction 
paper v 

» scissors 

* 3tue 
• tape 

« copies of cattail >| 

“head” pattern ' 

Subjects: 

Arts and Crafts 


Your kids can make cattails that look 
like the real thing! But before they start, 
make some cattail “heads” for them to 
work with. Just trace the pattern piece 
shown below onto brown felt, making 
sure you trace two patterns for each child. 
Then cut out the pieces and hand them 
out. (You might want to have older kids 
trace and cut out their own cattail heads.) 


felt cattail head 



Si 


Provide green construction paper and 
long pipe cleaners, then have the kids 
follow these steps: 

1. Put glue on one side of a felt piece, 
making sure you spread it evenly and 
fairly thickly over the whole side. 

y (Don’t rub the glue into the felt! If you 
( do, the felt will become too sticky and 
wet to work with.) 

2. Lay a pipe cleaner lengthwise along 
the middle of the glue-covered felt, 
leaving about one inch (2.5 cm) stick¬ 
ing over the top edge (see diagram). 
Now lay the 'other felt piece on top. 
Press the two together firmly and let 
them dry. 

3. Cut long, tapering leaves out of green 
Construction paper. (Two or three 
leaves are enough for one cattail.) Fold 
the bottom of each leaf around the 
pipe cleaner stem, then tape them in 
place (see diagram). Your cattail is 
now complete! 




construction paper leaves 


-pipe cleaner 


;w 
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Option #2: Wetland Researchers (for older kids) 


Here’s a way to help your kids key in on 
the variety and diversity of a wetland 
community. Before visiting a wetland, tell 
the kids to pretend that they’re wildlife 
biologists who have been hired by the 
state to survey the plant and animal life of 
the wetland you’ll be visiting. The state 
has come up with a list of information it 
wants the biologists to determine. Here’s 
a sample of the kinds of things the 
biologists might be asked to find out: 

• the dominant plant species 

• the names of other kinds of plants 
growing in the wetland 

• a description of the soil and the 
creatures that live there (Do insects live 
in the soil? crustaceans? mollusks? 
what else?) 

• weather conditions (temperature of the 
air and/or soil, wind speed and direc¬ 
tion, percent cloud cover, and so on) 

• the names of several species of birds 
seen in the wetland, and a description 
of what they were doing (flying, feed¬ 
ing, preening, and so on) 

• the names of at least two species of in¬ 
sects seen in the wetland, and a de¬ 
scription of what they were doing (fly¬ 
ing, sunning, biting, and so on) 

• the names of other animals seen in the 
wetland, and a description of what they 
were doing 


Sample Chart 






•/Plants I 

• * V* • 'i i X Lv- 

r • LA ;. / ’*V ■. :* V H ‘ *<’. v 

c •• 

Animals .-. 

: 'i 'v z •■ % ’ 'u’-ys 
• v > tYU'-S: 

spartina (dominant) 
glasswort 
phragmites 
groundsel ■ 

Birds 

... , • • 

Insects 

Miscellaneous 

great blue herons HU, 

dragonflies 

whitetail deer 111 

snowy egrets 111 

damselflies 

raccoon —tracks seen 

bald eagles 1 

mosquitoes 

snails —everywhere 

i 

clapper rails 
heard lHl 

grasshoppers 
deer flies 



satu none 




• a description of any animal signs seen 
in the wetland (tracks, droppings, 
nests, lodges, burrows, and so on) 

• the total number of each species of 
animals identified 

• a comparison of plants and animals of 
the wetland with those of a nearby, 
non-wetland habitat 

• the temperature of the air several feet 
above the ground compared to the 
temperature at ground level 

You can either modify the above 
suggestions into worksheet questions that 
the kids can answer at the wetland, or you 
can come up with a chart that they can fill 
in during their visit. (See the example.) 
You might eveh want to have the kids 
come up with their own charts, as a field 
biologist might do. On the backs of their 
charts, they could jot down any informa¬ 
tion that doesn’t fit on the chart, such as 
the descriptions of soil and weather con¬ 
ditions. 

When you get to the wetland, you 
might want to pass*'out field guides for the 
kids to use. (The Golden Nature Guide 
entitled Pond Life and Delta Education’s 
0§/S Pond Guide are two good ones for 
freshwater wetlands. You might want to 
bring bird and insect field guides too. See 
the bibliography for suggestions of some 
other field guides you can use.) Also pass 
out clipboards for the kids’ worksheets or 
charts. (If you don’t have clipboards, have 
the kids attach their sheets to cardboard 
with rubber bands.) 

After the wetland visit, talk about all the 
things the kids saw. Explain that real 
wildlife biologists who are hired to do sur¬ 
veys of an area make many trips into the 
area to get a good indication of the plants 
and animals that live there. One trip 
usually can’t reveal all of the life an area 
harbors. So there’s probably a lot more to 
the wetland your group visited than they 
discovered while taking their surveys. You 
might want to try visiting the wetland at 
least one more time—maybe during a dif¬ 
ferent season. (continued next page) 
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Copycat Page 


Explore A Wetland 
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FASHION A FISH 
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change. They are over-specialized and are usually 
more susceptible than other animals to death or 
extinction. 

In this activity, the students design a kind of 
fish. They choose the adaptations that their fish 
will have. Each choice they make would actually, 
take countless years to develop. As these adap¬ 
tations become part of the fish's design, the fish 
becomes better suited to the habitat in which 
it lives. Because of the variety of conditions 
within each habitat, many different fish can live 
together and flourish. Some adaptations of fish 
are shown in the table that follows. 


Age: Grades K—12 
Subjects: Science, Art 

Skills: analysis, application, classification, communica¬ 
tion, description, discussion, drawing, identification, 
inference, invention, media construction, public speak¬ 
ing, reporting, small group work 
Duration: two 30-45 minute periods for older 
students; one or two 20-minute periods for younger 
students 

Group Size: any; groups of four students each 
Setting: indoors or outdoors 
Conceptual Framework Reference: I1I.A.3., Ill.D., 1I1.D.1., 
I1I.D.2.. III.D.3. 

Key Vocabulary: adaptation, coloration, camouflage, 
habitat 


Method 

Students design a variety of fish adapted for 
various aquatic habitats. 

Background 

Aquatic animals are the product of countless 
adaptations over long periods of time. These 
adaptations, for the most part, are features that 
increase the animals’ likelihood of surviving in 
their habitat. 

When a habitat changes, either slowly or 
catastrophically, the species of animals with 
adaptations that allow them many options are 
the ones most likely to survive. Some species 
have adapted to such a narrow range of habitat 
conditions that they are extremely vulnerable to 


Objectives 

For Younger Students Students will be able to 
classify fish according to body shape and 
coloration. 

For Older Students Students will be able to; 1) 
describe adaptations of fish to their environ¬ 
ments; 2) describe how adaptations can help fish 
survive in their habitat; and 3) interpret the 
importance of adaptations in animals. 







The major purpose of this activity is for students 
to investigate the concept of adaptation in fish. 

Materials 

five cards for each adaptation from the masters 
provided: mouth, body shape, coloration, 
reproduction; art materials: paper (NOTE: Body 
shape and coloration are the only cards needed 
for younger students.) 

Procedure 

1. Assign students to find a picture or make a 
drawing of a kind of animal that has a special 
adaptation—for example, long necks on giraffes 
for reaching high vegetation to eat, large eyes 
set into feathered cones in the heads of owls to 
gather light for night hunting. 

2. Conduct a class discussion on the value of dif¬ 
ferent kinds of adaptations to animals. As a part 
of the discussion, ask the students to identify 
different kinds of adaptations in humans. 

3. Pool all of the students' pictures or drawings 
of adaptations. Categorize them into the follow¬ 
ing groups: 

• protective coloration and camouflage 

• body shape/form 

• mouth type/feeding behavior 

• reproduction/behavior 

• other (one or more categories the students 
establish, in addition to the four above that 
will be needed for the rest of the activity) 

NOTE FOR TEACHERS OF YOUNGER STUDENTS: 
The first three steps in the Procedures are 
optional for younger students. The remaining 
steps need only include the adaptation cards for 
body shape and coloration; reproduction and 
mouth cards are optional for younger students. 

4. Divide the adaptation cards into five groups 
of four cards each, one each of coloration, mouth 
type, body shape and reproduction. 

5. Pass one complete set of cards to each group 
of students. There might be five groups, with 
four to six students in each group. If the class 
size is larger than about 30 students, make addi¬ 


tional sets of adaptation cards. 

6. Ask the students to "fashion a fish” from the 
characteristics of the cards in the set they 
receive. Each group should: 

• create an artform that represents their fish 

• name the fish 

• describe and draw the habitat for their fish 

7. Ask each group to report to the rest of the 
class about the attributes of the fish they have 
designed, including identifying and describing its 
adaptations. Ask the students to describe how 
this kind of fish is adapted' for survival. 

8. FOR OLDER STUDENTS: Ask the students to 
make inferences about the importance of adap¬ 
tations in fish and other animals. 


Extensions 

1. Take an adaptation card frorp.any category and 
find real fish with that adaptation! NOTE: A col¬ 
lection of books about fish is useful. Do not be 
as concerned about reading level as much as pro¬ 
fuse illustrations. 

2. Look at examples of actual fish. Describe the 
fish's "lifestyle" and speculate on its habitat by 
examining its coloration, body shape and mouth. 

Evaluation 

For Younger Students 

Circle the fish with vertical stripes, the one that 
can best hide in plants. Circle the fish with the 
horizontal, flat shape. Circle the fish that would 
be difficult to see from above. (Use the masters 
provided to give the students drawings of fish.) 
For Older Students 

Name two fish adaptations in each of the follow¬ 
ing categories: mouth, shape, coloration, 
reproduction. Then describe the advantages of 
each of these adaptations to the survival of the 
fish in their habitats. 

invent an animal that would be adapted to live 
on your school grounds. Consider mouth, shape, 
coloration, reproduction, food, shelter, and other 
characteristics. Draw and describe your animal. 
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APPENDIX 5a 




Caring for trees 


Sandra Markle 


Your students may have had physical 
checkups, but they’ve probably never 
thought a tree might need one, too. 

Announce that one of the trees on 
the school grounds needs its annual 
checkup and give each child a copy 
of the reproducible on page 71. 

Ralph Martin, a horticulturist 
and tree doctor in Texas, says, “A 
tree can’t tell you how it’s feeling, 
but there are a lot of clues you can 
look for.” 

One sign of good health is evi¬ 
dence that a tree is growing. If stu- 
dents aren’t familiar with 
photosynthesis, explain that 
healthy green leaves are essential for 
a tree to make the food it needs to 
live and grow. Measuring twig 
growth can also reveal a tree’s 
health. On healthy trees, twigs grow 
longer each year. 

“The biggest threat to a tree’s 
general health in a city is having its 
root area restricted,” Martin ex¬ 
plains. “Most people think a tree 
spreads its roots under a concrete 
parking lot. It won’t do that. A tree’s 
roots have to be able to absorb oxy¬ 
gen from the spaces between soil 
particles. If the soil is compacted or 
covered over, there’s no gaseous ex¬ 
change in the soil. Without an ade¬ 
quate root system —one that 
extends at least four times beyond 
the size of its canopy of branches—a 
tree is in trouble.” 

Insects can create problems for 
trees, too. Have students check for 
signs that injects have attacked the 
tree. They can look for breaks in the 
bark (wounds) that could allow 
fungal infections to start. Then ask 
them to complete the checklist. 

“If the tree doesn’t look healthy, 
or there is evidence that something 


is attacking the tree, you’ll want to 
call a professional to pinpoint the 
problem and provide help,” Martin 
explains. “Besides restricted root 
area, the problem could be pollution, 
overwatering, lack of an essential 
mineral, a specific insect or a dis¬ 


ease. Sometimes the tree can’t be 
helped. But most of the time, it’s 
possible to restore the tree to a vig¬ 
orous, healthy life.” 

Is keeping trees healthy impor¬ 
tant? To answer, ask students to 
describe a treeless world. 
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A tree’s annual checkup 

Directions: Pick a tree whose branches you can reach easily. Then perform 
each of the examinations below. Describe in detail what you observe about this 
tree’s health. 

1. How well is the tree growing? 

A. Are the leaves normal size? Q y es ^ no 


B. Do any of the leaves look yellowish 
(when they should be green)? 

C. Do you see any new twig growth from the past year? 


, □ yes □ no 
□ yes □ no 


terminal bud 



821123© H orse Chestnut 


Black 

Walnut 


D. What was the average amount of twig growth this year? (To determine twig 
growth, find the bud at the end of the twig. Measure from the bud to the first set 
of encircling rings—the location of last year’s terminal bud— on five twigs. Add 
these measurements together and divide by five to compute the average twig 
growth.)-—— —--- 

encircling rings 



. 


Hickory 


2. Do you see any signs of poor health? 

A. Are there any obvious wounds on the trunk? □ yes □ no 

B. Are there any holes or tunnels through the bark? D yes □ no 


Red 

Oak 



C. Can you see any webs, galls (bumps) or 
dripping sap—signs of an insect attack? 


□ yes □ no 



If you answered “yes” to any of these questions, the tree has a health problem. 
Report that problem to an adult. To help you explain, describe what you saw 
he re-—— ----- 


Conclusion: Based on your observations, how healthy is this tree?. 


Instructor reproducible/Permission granted to duplicate for classroom use. 


Cherry 





47. PLANT KINGDOM 


TREE GEOGRAPHY 


N 


Procedure: 1. 

2 . 

3 . 

4. 

Questions: 1. 

2 . 

3 . 

4. 

5. 


Map out the streets around your home. Pinpoint 
the locations of the trees. 

Learn all about the different types of trees. 
Designate one tree in your vicinity for study 
all year. 

Observe the tree's general appearance during 
each season of the year. 

Have the leaves changed? 

Are there any animals or plants living on the 
tree? 

Are the markings the same? S1 

Collect dried leaves and buds for forcing. 

What do they tell you about the trees? 

What kind of flowers and fruit are produced by 
the tree? 



48. PLANT KINGDOM N 

TREE CLASSIFICATION 


Trees are classified into two major categories: 


Deciduous 
Leaves fall off 
annually. 

Warm summers, 
cold winters 
Broad leafed, 
hardwood, 
flowers and fruit 


Evergreen 

Leaves fall off occasionally when weathered 
and worn and are soon replaced, never 
bare. 

Coniferous Tropical 

Cold all year Hot, wet all year 

Narrow needles, Broad leafed, 

soft wood, some bare, 

cone-bearing flowers and fruit 


Deciduous trees lessen activities in the winter because they 


can't get enough water. 


Procedure: Give examples of each category. Examples: Decid¬ 
uous — oak, maple; Coniferous *— pine, fur, spruce; 
Tropical — palms. 
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ACTION III Next week, tree visits should include: 

1. Going over tree checklists to see what, if 
anything, has changed. 

The nest: 2. A drawing of the tree, drawn from 30 








whittles 


Celebrate Trees! 


Participate in a week of 
tree activities. 


Objectives: 

Describe several ways 
trees are important in 
our lives. Explain why 
people celebrate Arbor 
Day. 

Ages: 

Primary, Intermediate, 
and Advanced 

Materials: 

See suggested activi¬ 
ties for ideas. 

Subjects: 

Science, History, 
Social Studies, and 
Creative Writing 



rbor Day is a special day 
when people learn about, 
plant, and care for trees. The 
first Arbor Day celebration 
took place in Nebraska on April 10, 1872. 
Today, all fifty states and many Canadian 
provinces celebrate Arbor Day. (The date 
varies from state to state and province to 
province.) Other countries around the 
world also hold special tree celebrations. 
Here are some ideas you can try during 
the week of Arbor Day or anytime to help 
your group learn more about how they 
can take care of trees and conserve forest 
resources. We’ve also listed a few 
suggestions for some creative ways your 
kids can celebrate trees and Arbor Day. 

• Discuss why trees are considered a 
renewable resource. Then explain why 
it is important to manage trees. (See 
“Learning from The Lorax” on page 
53.) Finally discuss why it is important 
to conserve paper and other tree prod¬ 
ucts even though trees are a renewable 
resource. (Planting trees and harvest¬ 
ing trees take a lot of money and 
resources. By recycling paper and 
other tree products, resources such as 
energy, people’s time, and forest land, 
as well as tree resources, can be saved. 
Also, if paper consumption continues 
to climb, more and more land will be 
needed for pulpwood plantations. And 
that means less land will be available for 
native forests and other natural areas. 
See “Classroom Conservation” in 
Project Learning Tree.) 

Then hold a school-wide or com¬ 
munity-wide paper drive. When the 
paper is weighed, figure out how many 
average-sized trees it takes to produce 
that much paper. (Explain that on the 
average a 70-foot [21-m] tall tree that is 
10 inches [25 cm] in diameter provides 
about 200 pounds [90 kg] of paper.) 

• Use old paper to make new paper (see 
“Paper in the Classroom” in Project 
Learning Tree or the kits listed under 
“Booklets, Kits, and Posters” on page 
76). You can also recycle cardboard 
boxes by using them to make crafts. 



Hold a “recycled art" contest and hav^ 
everyone make something from dis 
carded paper products. 

• Take a community walk to see when 
trees grow in your community and wha 
kind of condition they are in. Tali 
about what the community would b«. 
like without any trees. Have someom 
from the planning or maintenance de 
partment in your area talk to you 
group about how trees are planted 
why they are planted where they are 
and how people in the community ca 
help care for trees. 

• As a group, plant a tree somewhere i 
the community. Choose a site on th 
school grounds, in a nature study area 
or along a city block. Contact loce 
planning officers or naturalists fc 
advice on where to plant a tree an 
what type of tree would grow best. As 
if there’s a tree planting project the 
your group, could help with. (Se 
“Planting and Caring For Trees” o 
page 76 for some resources you ca 
use.) 

*• Raise money for groups that are work 
ing to save the world’s tropical rai 
forests. (See “Support Conservatio 
Organizations” on page 55 for mor 
information.) 

• Hold an Arbor Day essay contest an 
have the children write-fiction or nor 
fiction stones about trees. Here ar 
some suggestions for titles: 

—The Planet of the Talking Trees 
—A Day in the Life of O.llie Oak 
—An Interview With Lenny, the La' 
eral Root 

—The City That Grew Up Around 
Tree 

—What a Tree Means to Me 

• Have each child come up with a 
advertising campaign to sell a tre 
product. To give it a different twis 
have each person pretend to be the tre 
that his or her product comes from. Fc 
example, a white ash might advertis 
baseball bats and a peach tree migf 
advertise peach preserves. 
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CINQUAIN 


Cinquains are a 
our world into 
how: 


wonderful way 
a poetic image. 


to combine feelings and facts about 
Easy to learn; easy to do! Here’s 


1 .—----- 

noun - one word title 


2 .- 


two words to describe #1 


' 3.- 


three words to tell what #1 is doing 


four words to express a feeling about #1 
one word that means the same thing as #1 


EXAMPLES: 

Water 
wet, cool 

trickling, roaring, moving 

refreshing, peaceful, energetic, soothing 
Life 


Cows * 
gentle mooing 
chewing their cuds 
making a peaceful scene 
Milk 


a writing instru^nt^ Th^ ^ ^ ^ ^ ^ in3truotion 

group activity. Ple ^ &way their crea tivity. You might 

r W th e eTd r by asking them to name the one thing that 
introduce the idea y responses, then you can 

impressed them the ^ «hen ^ ^ give ^ rest ot the 

suggest that y wonderfully impressed with the results Be 

directions. You » the rest . If you want a copy, perhaps 

sure to iilustrate it when they return to school 

you can suggest . important that they keep their 

!?* !"* Lstdes being an easy way to write poetry, it gives them 

a'remdnder of something that was special to them in a special place. 
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deadly waters 



Objectives 

For Younger Students 

For Older Students 

about the potential effects of a !" T Ces 
poilutants on an? wW,i?e 

Method 

t S hXr^“C P h n r undlna ^ 

pollutants an h mi 9 aph the Quantities of 

actiot n ?ha a t nd corL re trrr ationsabout 

habitat. ^ en to lm P r ove the 

Background 

P^net S- to out 

entire planet there are 32 fi m f n ° W ' ° n the 
of water If the earth u, 326 m lll0n cublc miles 
diameter. aH of the L, 3 9 '° be 28 inches in 
fi, l less than one cud Of that° ^ P,anet WOU,d 

woula AN a« the rive^'ah^okef a " °" e ^ 
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Waterways like rivers lakes an H 
vital expression of the water cycle AhThW 3 

lts O w^ l t i ! 0 ™ g t h h pSs Wat d Crievap '™“0t finds 

tb : at m osph^?o for a ^~SS 

With this picture of tho <— i 
nectednessof oumian , h , scale and intercon- 
'n mindhhs Sparer? h fres ^ water resources 

0W ra9lle Vita ' 

Age.- Grades 3—12 

nSnSSS' St “ dlK ' Hea,th - Ecc 

2'SS '""tanas similarities 

identi f icaponhnftrence tl |n|.'o <leSCdPt - IOn ' dlscuss l° n . 
media construction ohco n 5 erpretation - matching, 
opment readinn ror ■ vatlon ' Psychomotor devel- 

9 ™ p 

Setting^'indoors" ° f "’ ree each 

WAT«A5 r 'vrn B R , e, r nC " VU - WA3. 
VtaS.. Vi ^ 5 V ? v,c >2 vTm ■ VI H3 - V ' B 4.. 

VI. C.16.. VI D VI! a" vi( C a f ' w' C ' 13 " VLC - 14 - YI.C.15.. 

VII. B., VII B 1 VII B ? wirn m V,,A2 " VII -A.3.. VII.A.4.. 

VII-0 7 IA ■, A i I A? Y V "' 8 4 ' v "' a =- VII.5.6.. 
I.C.3.. ' ,A2 ' IB - I t. I.C.I.. I.C.2.. 

S0Urce 9roundwater.'toxic wasteT 1 ”'"' 
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POLLUTANT INFORMATION SHEET 


SEDIMENTS 

Particles of soils, sand. silt, clay, and minerals wash 
from land and paved areas into creeks and tributaries 
In large unnatural quantities, these natural materials 
can be considered a pollutant. Construction projects 
often contribute large amounts of sediment. Certain 
umbering practices affect sediments in runoff. Sedi¬ 
ments may fill stream channels and harbors that later 
require dredging. Sediments suffocate fish and shell¬ 
fish populations by covering fish nests and clogging 
the gills of bottom fish and shellfish. "" ' 

PETROLEUM PRODUCTS 

Oil and other petroleum products like gasoline and 
kerosene can find their way into water from ships oil 
drilling rigs, oil refineries, automobile service stations 
and streets. Oil spills kill aquatic life (fish, birds, 
shellfish, and vegetation). Birds are unable to fly when 
oil loads the feathers. Shellfish and small fish are 
poisoned. If it is washed on the beach, the oil requires 
much labor to clean up. Fuel oil. gasoline, and kerosene 
may leak into ground water through damaged under¬ 
ground storage tanks. 

ANIMAL WASTE 

Human wastes that are not properly treated at a 
waste treatment plant and then released to water 
may contain harmful bacteria and viruses. Typhoid 
ever, polio, cholera, dysentery (diarrhea), hepatitis, flu 
and common cold germs are examples of diseases 
caused by bacteria and viruses in contaminated water. 
The main source of this problem is sewage getting into 
the water. People can come into contact with these 
microorganisms by drinking the polluted water or 
through swimming, fishing, or eating shellfish in 
polluted waters. Often unexpected flooding of barn¬ 
yards or stock pens can suddenly increase the toxic 
effects of animal waste in water. Animal waste can 
also act as a fertilizer and create damage by increas¬ 
ing nutrients, (see Fertilizers) 

ORGANIC WASTES 

Domestic sewage treatment plants, food processing 
Plants, paper mill plants, and leather tanning factories 
release organic wastes that bacteria consume If too 
much waste is released, the bacterial populations 
increase and use up the oxygen in the water. Fish die 
if too much oxygen is consumed by decomposing 
organic matter. 

INORGANIC COMPOUNDS 

Detergents, pesticides, and many synthetic industrial 
chemicals are released to waterways. Many of these 
substances are toxic to fish and harmful to humans. 


They cause taste and odor problems and often can not 
be treated effectively. Some are very poisonous at low 
concentrations. 

INORGANIC CHEMICALS 

Inorganic chemicals and mineral substances, solid 
matter, and metal salts commonly dissolve into water 
They often come from mining and manufacturing 
industries, oil field operations, agriculture, and natural 
sources. These chemicals interfere with natural stream 
purification; they destroy fish and other aquatic life 
They also corrode expensive water treatment equip¬ 
ment: and increase the cost of boat maintenance. 

FERTILIZERS 

The major source of pollution from agriculture comes 
from surplus fertilizers in the runoff. Fertilizers con¬ 
tain nitrogen and phosphorous that can cause large 
amounts of algae to grow. The large algae blooms 
cover the water’s surface. The algae die after they have 
used all of the nutrients. Once dead>.they sink to the 
bottom where bacteria feed on them". The bacterial 
populations increase and use up most of the oxyqen 
in the water. Once the free oxygen is gone, many aqua¬ 
tic animals die. This process is called eutrophication. 

HEATED OR COOLED WATER 
Heat reduces the ability of water to dissolve oxygen. 
Electric power plants use large quantities of water in 
eir steam turbines. The heated water is often 
returned to streams, lagoons, or reservoirs. With less 
oxygen in the water, fish and other aquatic life can 
be harmed. Water temperatures that are much lowe'r 
than normal can also cause habitat damage. Deep 
ams often let extra water flow downstream. When 
the water comes from the bottom of the dam. it is 
much colder than normal. 

ACID PRECIPITATION 

Aquatic animals and»ants are adjusted to a rather 
narrow range of pH levels. pH is a measure of the acid¬ 
ity of a solution. When water becomes too acid, due 
to inorganic chemical pollution or from acid rain fish 
and other organisms die. 

PESTICIDES. HERBICIDES, FUNGICIDES 
Agricultural chemicals designed to kill or limit the 
growth of life forms are a common form of pollution. 
This pollution results from attempts to limit the nega¬ 
tive effects of undesirable species on agricultural crop 
production. Irrigation, groundwater flow, and natural 
runoff brings these toxic substances to rivers, 
streams, lakes, and oceans. 
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took years before we could see the effects. For 
the most part, pollution is invisible: it often 
takes years to display its toxic destructiveness. 
Since the effects of most pollution are long term, 
we must develop long term views about its 
effects on wildlife and its habitat. 

Groundwater is continually being affected by 
toxins we cannot see. Some pollutants enter 
water from a localized source, like a chemical 
discharge from a factory. This is called a point 
source pollution. Other pollutants enter from a 
variety of less easily identified sources; for 
example, when rain washes motor oil left from 
dripping cars in store parking lots into city drains 
to re-enter the water supply. This is called a non¬ 
point source pollution. 

In its many journeys, water may be contami¬ 
nated by thousands of different^uostances and 
conditions. For the most part these substances 
and conditions alter water in such ways that it 
becomes a hazard to wildlife, wildlife habitat, 
and humans as well. Some effects are direct. 
Others are indirect. 

The major purpose of this activity is for students 
to increase their understanding of water pollu¬ 
tion and its potential effects on human and wild¬ 
life habitats. 


Materials 

ten different colors of construction paper 
(2 sheets each); writing or graph paper; scotch 
tape or glue; paper punch; Pollutant Information 
Sheets (one for each student); 'A teaspoon 
measure (for paper punch tokens); 1 tablespoon 
(for Vz" square tokens) 

Procedure 

1. Before the activity begins, make 100 tokens 
of each of the ten colors of construction paper. 
The construction paper may be folded in 
quarters to speed up the process of cutting or 
punching. For younger students, cut the con¬ 
struction paper into Vz" squares using a paper 
cutter. For older students, punch out construc¬ 
tion paper tokens with a paper punch. Put all the 
tokens, either Vz" squares or punched'tokens, 
in a container. Stir them so the colors are thor¬ 
oughly mixed. 
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Make one copy of the Pollutant Information 
Sheet for each student. 

2. List the four major categories of pollution on 
the chalkboard and discuss each. They are: 
chemical, thermal, organic, and ecological. Refer 
to the background for a description of each. 
NOTE: The first three are dominantly caused by 
humans, although there are rare cases where 
natural processes can cause them. Ecological 
pollution is typically natural, although there are 
cases where it is caused tty humans. 

3. Pass out the Pollutant Information Sheets. 
Review each kind of pollution with the students. 
Talk about how some of these can fit into more 
than one of the four kinds of pollution. Color 
code each with a different color of the construc¬ 
tion paper. Write a short description of the pollu¬ 
tion on a piece of paper of the color to which it 
is coded. (Some teachers have simply copied the 
Pollutant Information Sheets, cut the descrip¬ 
tions apart, and pasted the appropriate para¬ 
graphs on each of the colored sheets of paper.) 
Post each sheet of colored paper with its cor¬ 
responding description of the kind of pollution 
it represents in a row in a convenient place. 

4. Once all the kinds of pollution have been 
discussed, and the students understand that 
each kind of pollution will be represented in this 
activity by one color of paper, tell the students 
that they are to divide into teams of three. These 
will be research teams; each team will analyze 
the pollution content of a hypothetical river. 
Distribute the colored paper tokens that have 
been cut or punched from the construction 
paper. Provide 'A teaspoon of the paper-punched 
tokens, or one tablespoon of the cut Vz" square 
tokens, to each research team. Also provide each 
team with a piece of graph paper. 
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Copycat Page 


The People Factor 



U.S. Population (1800-1980) 


Chart #1 


Average Amount of 

Trash Generated 
(in lbs/person/day) 

1960 

2.6 

1970 

3.5 

1980 

3.7 

1986 

4.5-5 


Chart #2 


Chart #3 

Number of Extinct Birds and 
Mammals (U.S. and Canada) 


Year 

Birds 

1700-1799 

0 

1800-1899 

20 

1900-1980 

19 


Mammals 

2 

4 

27 * 


Chart #4 


World Population 
(in millions) 

1650 

550 

1700 

610 

1750 

' ' 760 

1800 

950 

1850 

1210 

' 1900 

1630 

1950 

2520 

2000 

6200 


Chart #5 

Number of Extinct Birds and 
Mammals (worldwide) 


Approximate Number of Acres 
of Urban Land in the U.S. 

(in millions of acres) 

1960 

25.5 

1970 

34.6 

1980 

47.3 


Year 

1600-1649 

1650-1699 


1700-1749 

1750-1799 

1800-1849 

1850-1899 

1900-1949 


Mammals 

2 

3 


3 

8 

5 

22 

59 


RANGER RICK’S NATURESCOPE: ENDANGERED SPECIES-WILD AND RARE 
(See The People Factor —p 13) 
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Materials: 

<9 markers, crayons, or 
poster paints 

* copies of the 
questions provided in 
the activity 

* cardboard 
scissors 
glue 

* reference books 


Wetland Questionnaire 


I. Is there a swamp, boy, freshwater 
marsh, salt marsh, or other type of 
wetland in or near your community? 
If so. describe it. 


2. Can you list several reasons why 
wetlands are important? 


Subjects: .. ,, , , , 

Science and Art «*• Gan you name several animals that 

depend on wetlands? 


4. Can you name two famous wetlands 
in North America? 



Pass out one copy of the survey to each 
person in the group and have the kids 
answer each question as best they can. To 
get them started, talk about the charac¬ 
teristics of a wetland (see the background 
information on pages 3-4). Freshwater 
marshes and swamps, bogs, salt marshes, 
and mangrove swamps are all types of 
wetlands. 

Afterward, collect the papers and ex¬ 
plain that you will be discussing the an¬ 
swers later. Then pass out three more 
copies of the page to each person. Tell the 
kids that they should try to find three 
adults who are willing to fill out the survey. 
Give the children several days to get their 
surveys completed, then discuss the an¬ 
swers using the background information 
on pages 3-4. Askthe group if most of the 
people that they surveyed were familiar 
with wetlands. Have them describe some 
of the local wetlands that were mentioned 
on the surveys. Then ask them to list some 
of the better-known wetlands in North 
America. (For more about North Amer¬ 
ican wetlands, see “Put It on the Map!” on 
page 12.) Finally, talk about how 
wetlands are important to wildlife. List 
some of the animals that depend on 
wetlands, including endangered, threat¬ 
ened, and rare species (see questions 2 
and 18 on page 54). 

Now tell the group that each person is 
going to get a chance to tell others about 
the importance of wetlands by designing a 
wetland stamp, poster, T-shirt, or bumper 
sticker. Explain that their creations should 
include a catchy slogan, as well as a design 
or picture that symbolizes a way that 
wetlands are important to wildlife. (See 
the drawings for some examples of slo¬ 
gans and pictures.) Each person can focus 
on a specific type of wetland or come up 
with a general wetland theme. Give the 
kids research time to find out more about 
the plants and animals that live in the types 
of wetlands they chose. 

Afterward, display the finished wetland 
posters, T-shirts, stamps, and bumper 
stickers so that other people can learn 
more about why wetlands are important. 
You can also hold a contest to see which 
designs and slogans are the favorites. 
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ARE THEY 
IMPORTANT? 


Part 2: What’S Important? 


apple tree 
boo 

dung beetle 

earthworm 

grasshopper 

oak tree 

penicillin mold 

plankton 

salmon 



squid 


After tallying up the results, discuss why 
some people are often more interested in 
protecting birds and mammals than rep¬ 
tiles, amphibians, insects and other 
“lower” animals, and plants. Also talk 
about why people are more likely to want 
to protect large and/or beautiful species 
than smaller, less beautiful ones. For ex¬ 
ample, most people would probably 
support a panda protection program over 
a mouse or beetle protection program. 
(Some people feel that smaller animals 
aren’t as important as larger species. 
Some people also feel that mammals and 
birds are more important than insects, 
reptiles, and other animals. Another feel¬ 
ing is that animals are more important 
than plants. Point out that all living things 
depend on plants for food, homes, and 
many other “services.” You might also 
mention that many people tend to place 
more importance on species that are 
pretty, cute, or cuddly-looking.) 

Explain that despite people’s opinions, 



/ \ krill > 



penguin 


fish 


The Rare Scare 


Compare several 
Imaginary animals to 
determine which has the 
characteristics of a 
“ typical” endangered 
species. 


Objectives: 

H'^fine endangered, 
eatened, and extinct. 
Describe several 
characteristics that 
make an animal ex¬ 
tremely susceptible to 
extinction. 

8 


hinoceroses, pandas, con¬ 
dors, and many other en¬ 
dangered species have more 
in common than just their 
endangered status. Many share 
characteristics that make them extremely 
susceptible to becoming extinct. Start off 
this activity by passing out a copy of page 
15 to each person. Explain that each of 
these animals is imaginary, but each has 
characteristics that are similar to those of 
real animals living today. Have the kids 



all species of plants, animals, and micro¬ 
organisms are important in a natural com¬ 
munity. (You might want to point out that 
even though all species are important, 
scientists often have to set priorities based 
on time constraints, money limitations, 
and other factors.) To emphasize the 
ecological importance of all species, no 
matter how unattractive or small, use krill 
as an example. Describe how krill, a tiny 
shrimplike crustacean (see diagram), is 
critical to the survival of many other 
species. Explain that billions of these tiny 
creatures live in Anfarctic waters and pro¬ 
vide food for seals, squid, fish, penguins, 
baleen whales, and many other types of 
animals. 

Then divide the group into several 
teams and give each team the same chal¬ 
lenge: They must show how one small or 
not-so-glamorouSi’,janimal, plant, or 
microorganism is important to people 
and/or a natural community. Give the 
teams research time and explain that they 
can write reports, draw diagrams, make 
murals, or do a combination of projects to 
illustrate how their individual plant, ani¬ 
mal, or microorganism is important. (See 
the list in the margin for examples.) 

As a wrap-up, tell each of the kids to 
have one or two adults fill out the original 
opinion poll. Then compare the results of 
the adult answers to the group’s and dis¬ 
cuss ways to educate people about the 
importance of all species. 


read the information given for each ani¬ 
mal, then have them decide which of the 
animals would be the first to become ex¬ 
tinct as more and more people move into 
the area where each animal lives. 

After each person has picked an ani¬ 
mal, take a tally to see how many kids 
voted for each animal. Ask the kids why 
they picked these animals. Then explain 
that many animals that are threatened or 
endangered share one or more charac¬ 
teristics that make them more prone to 

J 



APPENDIX 8a 


NATURE’S WATER CYCLE 
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W rn a pt D ctd ES water 

CjO AFTER SCHOOL? 


Objective 

betweenf piecStattoj 0 S f be relationships 
habitats. ’ unof r. and aquatic 

Method 

schoolgrouTdCSateTneT? the area of 

of water failing on the schnm ° Ume and wei 9ht 
specific and annual rainfall a ;f 0und: determine 

Sn?a& v [°^i offfro 

we don't typicallv T„ “ lt!d in a rainstorm, 

? *»"». T y n P e vo? U me P a ° d "ass er „? 

the tat™ iS aSt0UMi "9 to those who“cpTate 

runoff 1 ^Tnl-mport^fnart" 9 ^ precipitation and 
™ ater cycle. Rainfall isoneform^?^ 3 " 01 '" 9the 
Rainfall is one wav water ^ fpre c/pitation. 

^ts. Once rain 7aUs uZ1 T™ aquatic hab -' 
to move both lateral out^rf' W3ter begins 
downward Lateral mn/ utward and vertically 
to way intoifreatsTet iS T off and 
movement seeps into th P ’ ,akes ' Ve rtical 

and re - Charp ^ ground water'supplies!" 0113 "** 




from one"totiottno'thTlt't Wat<ir flows 
Point source." What thi P P U antsca,,ed non- 

spread sources of poLi‘ n ^ e f S 15 that wide - 

ticides, automobile emkci UCb 3S garden insec- 
'°ts, lead from paints and" 3 ° n parking 

2 SST ™ dST o/r os,on ' tra "^f 

from the lands surface f edlments scoured 
and other land practices often^ ^ a9ricu,tural 
their topsoi, t0 be w Xat7 arefie ' d5and 

ta^tS 5 , &^°^r i5u — 

^i-_^ ^|„ Lers are necessary to 


Age.- Grades 6—12 
Subjects: Math. Science 

Dur^ 

if SS oTTAS d - ■»*»* - period. 
Group Size: any grounds are provided 

Setting: outdoors and indoors 

iii-BiTTracT”? ."Tfr I«.a. 

I.C.3.. 1.0.4.. “ " U Z - IA3 - '-a. MX. I.C.2.. 

Voc, b °,a„, runoff. preclpitation wlume area 
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“ e of “ c ^hoolgrounds has been 
established, the next step is to determine the 
amount of rain that falls in the area. Three 
options are possible: 

• Calculate the annual rainfall on the school- 
grounds using information from resource 
agencies, e.g., weather bureau, soil conserva- 

newspapers.' ^ TV Weather P—. local 

• Using a rain gauge, measure the amount of 
rain over a period of time. 

Calculate the amount of rain that falls in a 
given storm. 

When the students have decided on a way to 
measure the amount of rain that falls on their 
schoolground during a specified period of time. 

i-hP h calculate the amount. This provides 
tUdents w ith a value for the depth of rain¬ 
fall on the surface of the land. 

3. With the depth of rainfall determined, and the 
area of the schoolground measured, the next 
step is to calculate the volume of rainfall For 

i^nnnn SUPP °V he 9rea ° f the sc hoolground 
is 50.000 square feet and the annual rainfall is 

would be! ° f ' 5 f6et ‘ ?hen the VOlUme of rain 

feet of S rai J n re ^ * ’ 5 ft ° f r9 ' n = 25,000 Cubic 
The volume of rain is 25.000 cubic feet of rain 

caln^r'^ thS V0,Umei the StUdentS Can 
calculate the weight of the rain. Water weighs 

62.5 pounds per cubic foot, thus the weight of 

six inches of rain (25.000 cubic feet) is- 

25,000 x 62.5 = 1,562.500 pounds or 7812 5 
tons of rain 

5 All of the measurements and calculations done 
in this activity are intended to impress upon 
students that there are remarkable volumes and 
weights of water moving through the water 
cycle. Even short periods of rainfall produce 
amazing amounts of water. All the water that 

measure eventually finds its way 
to a wildlife habitat. A major issue of concern 
is how humans affect the quality and quantity 
hah> /ater that eventual| y reaches aquatic 
5uestio S „ s COnSlder and discuss the ““*"9 

• Where does the water from rainfall go when 
it leaves the school site? 

• How much water is absorbed by the different 
surfaces on the school site? 

• With what kinds of potential pollutants does 
cne water come in contact? 


• Where is the location of the nearest wildlife 
habitat that receives the school's runoff? 

• How do people use the water between the 
time it leaves the school and arrives in the 
wildlife habitat? 

What are some of the positive and negative 
effects that the water may have on the envi¬ 
ronment at various points on its journey? 

Extensions 

1. Obtain a map of the school and check it 
against the accuracy of the one you made. Make 
a copy of the school district map, or use your own 
map. and plot runoff routes on it. Check period¬ 
ically during rainstorms to identify the drainage 
patterns. Try to find a way to estimate how 
much water is draining in specific places 
NOTE: Most school districts have maps in the 
administrative department concerned with 
buildings and grounds. 

2 . If you did not already, place a rain gauge on 
the schoolground and measure actual amounts 
of rain. Repeat your calculations. 

3. Do this activity in metric: 

100 feet = 30.48 meters 

3 feet = i yard = .9114 meter 
Square feet x .0929 = square meters 
Inches x 2.54 = centimeters 
Feet x .3048 = meters 
Pounds x .4536 = kilograms 

4. A serious modern concern is the contamina¬ 
tion of groundwater. How might water in the 
groundwater table or aquifer become contami¬ 
nated with chemicals potentially harmful to 
human health? To the health of other animals 
including wildlife? Identify as many sources of 
contamination to groundwater and runoff in 
your area as possible. What can, or is, being done 
to reduce or eliminate these sources and their 
effects? 


Evaluation 


Describe at least two relationships between 
aquatic habitats, precipitation, runoff, and sur¬ 
face water. 

Name two human activities that have affected 
the quality of runoff. 

Name two human activities that have affected 
the quantity of runoff. 

Name two ways that runoff can affect humans. 
Name and describe two ways that runoff can 
affect aquatic wildlife. 
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APPENDIX 9a 


SOMETHING'S FISHY HEF 


Objectives 

cause anrl pff T T" t0: ” identif '' Potential 
cause and effect relationships involving aquatic- 

tudp! POllu , t,0n: 2) exam| ne their personal atti¬ 
tudes regarding aquatic pollution; 3 ) generate 
and evaluate alternative solutions to problems 
of aquatic pollution; and 4) outline a plan to ini¬ 
tiate environmental action to reduce the neqa- 

, Method 

c fead and diSCUSS a stor V- inventing their 

' in dndmgs that lead t0 environmental action 
in their community. 

^ Background 

Environmental pollution is an issue everywhere 
on the planet. Often individual citizens feel 

cp 6 ' P i e f 9 ' Ven the sc °P e of the problems. Yet suc¬ 
cessful action to reduce environmental problems 
often originates through individual actions 
School children have initiated projects that 
improved the safety of neighborhoods, created 

wildlife • and PreServed ma J° r habitats for 

There is much to be done to protect aquatic habi¬ 
tats in any community. Reducing or eliminating 
pollution is one example of an area in which indi¬ 
vidual people can make a difference. Significant 
aesthetic improvement can result from reducing 
the most common forms of water pollution- 
litter and siltation. Other forms of pollution are 
far more elusive and more difficult to detect and 
eliminate. Much work needs to be done to iden¬ 
tify and eliminate sources of pollution in ground- 
water. brooks, streams, lakes, rivers, and oceans 
Yet in each of these habitats, aquatic wildlife is 
threatened—and. often,' so are people! 

1987 Western Regional Environmental Education Council. 


Pollution is a term that is difficult to define I 
attire pure water cannot be found. Even a 
ater falls from .the sky. it picks up carbo- 
dioxKje and other gases and becomes more acu 
and capable of dissolving some rocks. Water j. 
known as the universal solvent, which mean^ 
that't can dissolve many kinds of substances 

soil and ? T Cafry suspended Particles such a< 
soil and plant material. These particles affect the 

penetration of light and in turn, the plants liv 

mg below the surface. Water temperature and 

affect m t°h U e n Hfe in i?° IVed 93565 a,S ° Change and 

ifriama ? th,nk ° f pollution as something that 
damaging and is unnatural, although some 
forms, of pollution may have natural causes 

to the Sse h t,0n ' S USUa " y deSCribed in re,ation 
it is fnimd bUmans make of the water in which 
‘ l f °Z For examp,e ’ wh en the conditions of 

it is thL | r h a ^ reaCh the P ° int where trout die. 
it is then labeled polluted. That same stream was 

probably unfit to drink for a long time and could 

have been labeled polluted much earlier. It could 

also still support other types of fish and not be 

wordf , P0 ' ,Uted f ° r that species - ln other 

words, water could be described as polluted for 

some purposes and not for others.’ 


A ge: Grades 2—8 

Subjects: Language Arts. Science. Social Studies 
Skills: analysis, application, classification, description 
'° n T evaluation - generalization, hypothesizing, 
dentification, inference, interpretation, listening, 
listing, problem solving, reading, reporting, synthesis 
visualization 

Duration: two or more 30-45 minute periods 

Group Size: any 
Setting: indoors 

Conceptual Framework Reference: VILA.. VIIA 1 

VNA3 " V,IA4 - V,, b - VII.B.2., VILB.3” 

VII.B.4.. VII.B.5.. VII.B.6., VII.B.7. 

Key Vocabulary: pollution, action, responsibility 
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Extensions 

1. Follow through on the plan to initiate environ¬ 
mental action to reduce the negative conse¬ 
quences of aquatic pollution in the community. 

2. Continue working on the other issues on the 
list.- 

3. Find a way to publicize what the class has 
done. Contact broadcast media, the city council, 
garden clubs, parent-teacher association, etc. 

4. Work to raise interest among other students 
to address additional important aquatic wildlife 
and habitat-related issues. 

Evaluation 

Name three types of aquatic pollution. Identify 
the pollution source. Describe some of the prob¬ 
lems caused by each of these kinds of pollution. 
Water is taken from a river, treated, used by 
people of a community, sent to a city sewage 
treatment plant, and put back into the river. Is 
this aquatic pollution? Defend your response. 
Sam Smith and Jill Jones each caught their 
fishing line on a dead tree in a stream. They 
couldn't get their line loose, so cut off about 15 
feet of line. Is this aquatic pollution? Defend your 
response. 

Describe two actions that you and your class¬ 
mates can take to have a clean and healthy 
environment. 


Charlie and Alex were true friends of the 
"forever" type. Rarely on different wavelengths 
they lived as neighbors and played together in 
the same coastal community for all their younq 
lives. Both were in fifth grade. r 

Spring fever attacked them with equal intensity 
usually right before their school’s spring vaca¬ 
tion. This particular spring, they planned to liven 
up the Annual Pet Show with an unusual entry. 
Charlie (whose name was short for Charlotte) 
and Alex were going to produce a "surprise" 
entry—some crayfish! 

For many springtimes the friends had regularly 
captured and observed these interesting 
creatures. Both loved the lively and fascinating 
crayfish. They both learned how to handle the 
animals with no harm to themselves or the cray¬ 
fish. They could watch the crayfish for hours in 
the aquarium they made for them and then 
return them to their habitat, unharmed. The 
supply was seemingly endless. Winning the prize 
for "Most Unusual Pet” was guaranteed. 
Planning their adventure was easy as they 
walked from school. Charlie would bring the 
nets: Alex, the containers with covers. 

Their science class was dealing with the subject 
of environmental protection. Both students liked 
the topic so when it was announced. Charlie and 
Alex gave each other the eye. Not much of a prob¬ 
lem here in our community, they agreed. Any¬ 
way, their minds were drifting somewhere away 
to their secret stream. They had dreams of 
zillions of crayfish crawling all over the pet show 
poodles, birds, and fabulous felines. They could 
hardly wait to go to the stream. 

As they walked down the woods trail, the 
familiar smells inspired the explorers as they 
anticipated their adventure. All the’signs were 
there; the ground flowers had bloomed by the 
path, the willow buds were bursting, and green 
fuzz crowded the understory. It was "crayfish 
time" for sure! 

They made their way down to the banks of the 
stream, near the deep water pools and around 
the grassy rock ledges. . .what anticipation! 
Charlie crept into the shallow water and started 
to probe in the rocky bottom to get the crayfish 
moving toward Alex. Alex was net-ready. Their 
adventure began to lose its luster when Charlie 
noticed several of the crayfish not moving at all. 
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THE SWIMMING HOLE TRAGEDY 

mZZ ™ 9 h °' e ln the Cr “'°" River below 
Midvale was one of the most popular places to 

Z' m i T 6 "' 3nd part * «P«la“ly during tbe 

orouns S “ mmerm ° nthS ' Evenas early“May 

a™to 0 Lt Pted int ° cars after school 
and took off to enjoy this special spot We had 

wh m e tn f r m " eS ° f unpawd road » a Place 
where the river widened out and deepened 

There we could take turns jumping off the over¬ 
hanging branch of a big cottonwood tree into the 

“r* Mdst kids I p town ha” 

about this swimming hole since they were 
W>ung. It was where most of us learned to swim 
We went there to catch frogs and fish, and Zt 
around on old truck inner tubes. That place 

bPOy9bt b3Ck th0Se special mem ories of child- 
hood that still seemed as fresh as yesterday, even 
though years had passed. 

wnMnV az y Vacati0n daysthe Midvale residents 
would be drawn to that wet oasis to play and 

relax and learn some important lessons of life 

“r that ' f ‘ rSt learned that dragonfly 
dive bombers really didn't sting or sew up your 

lips. Its strange how those old stories get 
s arted. Sometimes I'm sorry that those myths 
have t° die. They always added excitemen/and 
mystery to growing up and playing along the 
river. It was there that I learned that theses? 
way to find stonefly larvae was to carefully lift 

r!inn 0ne fr0m the riVer bottom and scrape the 
c mgmg animals off with a leaf. It was easy to 

gure out how they got their name 
reached the point where I knew almost every 
g at jutted out into the river's current below 
the surface. That was where those lunker bass 
ung out. I knew the locations of the best logs 
like | knew the back of my hand-at least until 
i r! ^ , h ? Vy ram and high water came along 

suniinM- C °l e my eyeS and see the s P a rkle of 
°" tbe r'PPling waters. I can feel and 
smell the dank moisture down under the big 
rees by the swimming hole. All of these 
memories and more made the swimming hole a 
special place—both in my head and in my heart 
You probably know some special places in the 
utdoors that do the same thing for you 
No one couw ever guess that such a paradise 
would turn our hearts so dark. This place took 

inn h IStf T/ heanng awa y and rame close to claim¬ 
ing her life, I was crushed and I never will forget 
the f ee " ng . Here . s how , thjnk jt a|| hgppened 

to swim 7 SiS ! 6r Jenny ' Jeff ' and 1 wa nt down 
to swim at our favorite spot. The swimming hole 
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gradually had changed over the vears Mnnn u 

been able to catch any big baTZnHv u * 
junk was floating downstream and the water 
wasnt as deep as it used to be. Fewer insects 
were hatching and piles of trash were gathered 
around fence posts. y ered 

That day we went swimming the water was 
f«T and * had a preenisb tmge. but 

test to , US ’ 10 f3Ct We invente d a con- 

test to see who could dive down and bring up 

the biggest rock from the bottom. We staved 
longer than usua, that day and made 

trips diving from top to bottom. A couple of days 
ater. we all had earaches and had to stay home 
from school. There was little doubt how our 
pains came about. We had not told our families 
that we were going to go to the swimming hole 
When my Mom found out. she said that the river 
had become an open sewer. She said that we had 
taken our last swim in the river. It was too late 

afte7an1nt' ^7 6arS 90t Worse and - 

forever fever ' She lost her hearing 

^nn!ft d the health de P artment officials and 

o° : f rr S ° me0ne Came t0 ^ e s wimming hole 
to take water samples. In fact, they took samples 

all along a stretch of river that passed by three 

towns including Midvale. I was there to watch 

Sh f 6 T S3mpleS - The person p rom Se 

health department told me that they suspected 
one or more of the towns might be dLping raw 
sewage directly into the river. The sewage treat- 

towns' a? W6re 311 ° Ver 40 yearS 0ld and 
i-h^n u h d 9r ° Wn by leaps and bounds since 

cause mZ ^ ^ 9erms that can 
cia" toS me 96 ^ JUSt 6araChes ' 
lt was a long time before I could again return to 
the nver but when I did I noticed that it was 

Pde . r t0 r, fmd stoneflies and other creatures 
that lived in the river. I also noticed that the 

al| a ha r ri C h l0r had beC ° me 9reener and mur kier. It 
all had happened so slowly that, until our ear¬ 
ache incident. I didn't pull all the pieces together 

water n th ^ COnClusion was dear-even if the 
^1'" the H riVer wasrVt - The creston River was 
polluted, and now 1 had a painful reminder that 

aSout Tn i H rtin9 thS "' Vin9 things 1 cared 
about—including my sister. 

It seemed ironic that the river that had taught 

e-so much and had given me so much pleasure 

was now a source of danger and despair, disease 

an sadness. What should I do about it? Could 

one person make a difference? I had to. I had 

some important reasons to try. 
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.threaten:.; r.r.d 
,.. j; i :iiIs Jor mcking 
:■ ::!nr.d treats [ see 
'individual recipes) 

Subjects: 

. :;tace unci Social 

.J .'.dies 


Cattail pollen pancake recipe reprinted 
from Billy Joe Tatum's Wild Foods 
Cookbook and Field Guide with per¬ 
mission from Workman Publishing 
Company, Inc. 


'•ribi/TH'* 

Wild cranberries grow in bogs 
and marshes. The cranberries 
people buy at the store are 
usually cultivated in specially 
prepared bogs in Massachusetts, 
New Jersey, Washington, 
Wisconsin, and other states. 
Early settlers called cranberry 
plants "crane berries" because 
they thought the pale pink 
cranberry blossoms looked like 
the head and neck of a crane. 
Later, "crane beny" got short¬ 
ened to “cranberry.” 
Cranberries are high in vitamin 
C. In the 1800s, sailors took 
the berries on long voyages and 
ate them to prevent scurvy. 
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Indians ate cranberries and 
used them to make medicines 
and dyes. 


• Cattails grow in freshwater 
marshes and swamps. 

• During World War 1, cattail 
down (the fuzzy brown fluff 
from female flower heads) was 
used to make artificial silk. 

• Indians used cattails in many 
ways. For example, they used 
the flowers to make soups, 
breads, and puddings, and they 
used the pollen to make breads. 
They also roasted and ate the 
seeds. 

Mint: 

• There are more than 3000 
different species of plants 
belonging to the group known 
as mints. Some of these plants 
aren’t commonly known to be 
mints. For example, catnip, 
rosemary, and thyme are all 
mints. 
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• Many mints grow in freshwater 
marshes and along stream 
banks. 

• Indians used mint medicinally. 
For example, some Indians fed 
their children a special mint tea 
to get rid of worms. 

• Some mints are good sources 
of vitamins A and C. 

S.’irjjnn: 

• Many kinds of shrimp hatch at 
sea and then travel into salt 
marshes or mangrove swamps, 
where they grow to maturity. 

• In the United States, shrimp is 
the most commercially valuable 
seafood. About three-quarters 
of the catch is harvested from 
the Gulf of Mexico. 

• Some female shrimp can lay 
more than 500,000 eggs in less 
than five minutes. 

• Some shrimp start their lives as 
males, then become females 
later. 

• ;Some species of shrimp look 
more like tiny pears than shrimp 
when-they hatch. They go 
through about 15 stages before 
they finally look like “real” 

^shrimp. 
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APPENDIX IV 


FRESH WATER MARSH PLANTS GF THE LAGUNA PS SANTA ROSA 


Taken from a list compiled by Nancy Harrison for the Califor¬ 
nia Native Plant Society. This list includes plants that are 
typical of vernal pools, grassland, and various woodland ( commun¬ 
ities. 


Athvrium Fit ix-femir.a v. sitchense. (Lady Fern) 
Aster chilensis (Wild Aster) 

Anthemis Cotula (Mayweed) 

Alisma triviale (Native Water Plantain) 

Alisma laneeolatum (Intro.") 

Anagallis arvensis (Scarlet Pimpernel) 

Atriplex patula ssp . hastata (Saltbush) 
Amaranthus Powellii (Common Redroot) 

Aesculus califomica (3uckeye) 

Azolla filiculoides (Duckweed Fern) 

Aira carvoohvllea (Hairgrass) . 

Alopecurus aeoualis v. sonomensis (Foxtail) Rare 
Alopecurus Howellii TFoxtail) _ 

Brodiaea hvacinthina (White Brodiaea) 

Brodiaea peduncularis 

Brodiaea terrestris (Dwarf Brodiaea) 

Boisduvalia densiflora * 

Boisduvalia glabella 
Boisduvalia stricta 
Barbarea orthoceras (Winter Cress) 

Baccharis Douglasii 
Brassica ssp. (Wild Mustard) 

3riza minor (Small Quaking Grass) 

Carex stipata (Sedge) 

Carex Tracyi 
Carex obnupta 
Carex ASPS& 

Carex ja arMz ae 
Carex Cusickii 
Carex. Has eel, 

Cammassia Quamash 

Crataegus Douglasii (Native Hawthorne) 

Corns califomica (Dogwood) 

Cer.taurium fleribundum 
Cirsium vulgare (Thistle) 

Cicuta Douglasii (Water Hemlock) 

Chlorogalum pomeridianum (Soap plant) 

Cyperus niger (Umbrella Sedge) 

Ccnvolvulus arvensis (3indweed) 

Chenopodium sue. (Figweeds) 

Chenopodium air.brosioides (Mexican Tea) 

Cotula coror.orif olia (Brass Buttons) 
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Lotus Purshiar.us (Spanish Clover) 

Lotus comiculatus (Birdsfoot Trefoil) 

Lenna minor (Duckweed) 

Lippia nodiflora (Lippia) 

Lvthrum Hvssopifolia (Loosestrife) 

Lonicera involucrata (Twinberry) 

Leontodon nudicaulis (Hawkbit) 

Lir.um a ngustifolium (31ue Flax) 

Lathvrus so. (Pea) 

Lolium multiflorum (Rye) 

Lactuca son. (Wild Lettuce) 

Limnanthes vinculans (Rare Meadow Foam) Rare 
Limnanthes Douglasii & ssp. (Meadow Foam) 

Lilaea scilloidss (Flowering Quillwort) 

Mvrica calif omica (Wax Myrtle) 

Mentha Pulegium (Pennyroyal) .< 

M imulus guttatus (Monkeyflower) 

Mvriophyllum brasiliense (Braz. Milfoil) 

Madia sativa (Common Tarweed) 

Marrubium vulgare (Horehound) 

Medicago hisoida (Bur-Clover) 

Melilotus albus (White Melilot) 

Melilotus indicus (Yellow Melilot) 

Matricaria matricarioides (Pineapple Weed) 

Marah . so. (Wild Cucumber) 

Machaerocarrus californicus (Star Water Plantain) 
Mvosurus minimus (Mousetail) 

Marsilea vestita (Clover Fern) 

Nasturtium officinale (Watercress) 

Navarretia squamosa (Skunkweed) 

Oenanthe sarmentosa (Water Parsley) 

Polygonum hvdropjperoides 
Plantago ma,ior (Common Plantain) 

Plantago lanceolata (Buckhom) 

Polypogon monspeliensis (Common Beardgrass) 
Phalaris arundinacea (Reed Canary Grass) 

Picris echioides (Ox Tongue) 

Perideridia Gairdneri (Yampah) Rare 
Poa annua (Annual 31uegrass) 

Plagiobothrvs sp. (Marsh Popcorn Flower) 
Pleuronogon califomicus (Semaphore Grass) 
Pogogyne Douglasii parviflora (Popogyne) , 
Quercus lobata (Valley Oak) 

Rumex crispus (Curley Dock) 

Rumex conglomeratus (Dock) 

Rumex pulcher (Fiddle Dock) 

Rumex Acetosella (Sheep Sorrel) 

Rumex salicifolius (complex) (Native Dock) 

Rubus procerus (Himalaya Berry) 

Rubus vitifolius (Native Blackberry) 

Rosa so. (Intro) (Rose) 

Rhus diversiloba (Poison Oak) 
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APPENDIX V 


RARE PLANTS OF THE LAGUNA DRAINAGE 


Blennosoerma bakerl Heiser (Baker's Blennosperma) - annual; March; 
small golden "daisy"; grows ONLY in southern Sonoma County. 

Limnanthes vinculans Omduff (Marsh Meadow Foam) - annual; April; 

5-petalled white flowers; grows ONLY in southern Sonoma County 
(more restricted in range than Blennosperma). 

Lasthenia burkei (Greene) Greene (Eurke's Goldfields) - annual; 
late Aoril - May; small yellow "daisy" (larger than Blenno¬ 
sperma") ; Laguna drainage plus a few isolated vernal pools 
east of Highway 101. 

Pogpgyne douglasii Benth. ssp. narviflora (3enth.) J. T. Howell, 
(Small-flowered Pogogyne) - annual; May - June; cluster of 
small purple flowers with mint-like aromatic foliage; vernal 
pools only in Sonoma, Lake and Mendocino Counties. 

Ferideridia gairdneri (H & A) Hath. ssp. gairdneri (Gairdner's Yam- 
pah or Squaw Root) - perennial; July - August; like small ver¬ 
sion of Queen Anne's Lace; in other counties but very\sparingly 

Milo Baker Chapter of the California Native Plant Society has 
mapped all these plants^for the City's Data Bank. They are all on 
the First List (Very Rare and Endangered Species} of the "Inventory 
of Rare and Endangered Vascular Plants of California", Special 
Publication #1, California Native Plant Society, 1974. 

These plants are all "vernal pool" species which are visible 
only from March - August. Vernal pools are a specialized habitat 
existing only in California and a small portion of Southern Oregon. 
Species restricted to vernal pools are UNIQUE and exist noplace 
else in the world. CNPS is pledged to protect these plants and 
their habitat whenever possible. The entire issue of the CNPS 
publication, Fremontia . deals with the vernal pool habitat (Octo¬ 
ber 1976). . 

Critical factors involved in protecting these plants include* , 
no disturbance of drainage patterns, maintaining mounds and swales 
rather than leveling the earty; non-removal of topsoil; replacing 
topsoil (if removed) exactly as it occured originally; keeping 
grazing,pressure by livestock within reasonable bounds; avoidance 
°- discing or packing the earth with heavey construction machinery. 

\ 

-For the City of Santa Rosa, from 
Milo Baker Chapter, CNPS, Rare 
Plant Committee, Nancy Harrison 
















SPECIES 


STATUS 


Ruddy Duck 
Hooded Merganser 
Common Merganser 
Turkey Vulture 
White-tailed Kite 
Goshawk 

Sharp-shinned Hawk 
Cooper's Hawk 
Red-tailed Hawk 
Red-shouldered Hawk 
Rough-legged Hawk 
Ferruginous Hawk 
Golden Eagle 
Bald Eagle 
Marsh Hawk . 

Osprey 

Prairie Falcon 
Peregrine Falcon 
Merlin 

American Kestrel 
California Quail 
Ring-necked Pheasant 
Virginia Rail 
Sara 

Common Gallinule 
American Coot 
Semipalmated. Plover 
Killdeer 

Black-bellied Plover 
Common Snipe 
Long-billed Curlew 
Whimbrel 

Spotted Sandpiper 
Solitary Sandpiper 
Greater Yellowlegs 
Lesser Yellowlegs 
Pectoral Sandpiper 
Least Sandpiper 
Dunlin 

Short-billed Dowitcher 
Long-billed Dowitcher 
Western Sandpiper 
Sanderling 
American Avocet 
Black-necked Stilt 
Red Phalarope 
Wilson's Phalarope 
Northern Phalarope 
Glaucous-winged Gull 
Western Gull 


Qxvura iamaicensis 
Lophodvtes cucullatus 
Mg-r SV? merganser 
Cathartes aura 
Elanus leucurus 
A&cipxter gentili.s 
Accjpiter striatus 
Acciciter coonerii 
Buteo .iamaicer.sis 
Buteo lineatus 
Buteo lagopus 
Buteo regalis 
Aouila chrvsaetos 
Haliaeetus leucoceohalus 
Circus cyaneus 
Pandion haliaetus 
Falco mexicar.us 
Falco peregrinus 

Falco snarverius 
Lophortvx califomicus 
Phasianus cclchicus 
Rallus limicola 
Porzar.a Carolina 
Gallir.ula chloroous 
Fulica anericana 
Charadrius seniralaatus 
Charadrius voc.lferus 
Scuatarola sauatarola 
Caoella gallinago 
Numenius americar.us 
Numenius phaeopus 
Actitis macularia 
Tg.i n ga sol.itaj.j.a, 

Totanus melanoleucus 
Totanus flavjpes 
Erolia m elar.oxos 
Erolia minutilla 
Erolia alpina 
Linmodronrus griseus 
Limnodromus scolopaceus 
Ereunetes mauri 
Crocetnea alba 
Recurvirostra americana 
Himantocus mexicar.us 
Phalaroous fulicarius 
Steganopus tricolor 
Lobioes lobaxus 
Larus glaucescens 
Larus occider.talis - 


W 

w 

M 

R 

R, B 

V, Rare 
W 

W 

R 

R 

M 

M, Rare 
Rare 

W, Rare 
W 

M 

Rare 

Rare 

W, M 

R 

R 

R 


Rare 

W 

W 

M f Rare 
, R, B 
M 
W 
M 
M 

W, M 

W r M, Rare 
M 

M, Rare 

M» Rare 

M 

M 

M 

M 

M 

M, A 
M, Rare 
M, Rare 
Rare 
M, Rare 
M 
w 

Rare 






















SP5CI5S 


STATUS 


Cliff Swallow 
Purple Martin 
( Steller's Jay 
Scrub Jay 

Yellow-billed Magpie 
Common Raven 
Common Crow 

Chestnut-backed Chickadee 

Plain Titmouse 

Bushtit 

White-breasted Nuthatch 
Red-breasted Nuthatch 
Nuthatch 
3rown Creeper 
Wrentit 
nouse Wren 
Winter Wren 
Bewick's Wren 
Long-billed Marsh Wren 
Mockingbird 
California Thrasher 
American Robin 
Varied Thrush 
Hermit Thrush 
Swainson's Thrush 
Western Bluebird 
Blue-gray Gnatcatcher 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 
Water Pipit 
Cedar Waxwing 
Northern Shrike 
Loggerhead Shrike 
Starling 
Hutton's Vireo . 

Solitary Vireo 
Warbling Vireo 
Black and White Warbler 
Tennessee Warbler 
Orange-crowned Warbler 
Nashville Warbler 
Yellow Warbler 
Yellow-rumped Warbler 
Northern Parula Warbler 
Black-throated gray Warbler 
Townsend's Warbler 
Hermit Warbler 
Chestnut-sided Warbler 
Blackpoll Warbler 
McGillivray's Warbler * 


I 


Petrochelidon uvrrhonota 

S 


Proane subis 

M 


Cvanocitta stel^eri 

W 


Aohelocoma coerulescens 

R 


Pica nuttalli 

A 


Corvus corax 

V 


Corvus brachvrhvnchos 

R 


Parus rufescens 

. R 


Par us inomatus 

' R 


Psaltriuarus mimimus 

R 


Sitta caroliner.sis 

R 


Sitta canadensis 

W 


Sitta pvgmaea 

v. 

Rare 

Certhia familiaris 

R 


Chamaea fasciata 

c! R 


Troslodvtes aedon 

M 


Troelodvtes troarlodvtes 

W 


Thrvomanes bewickii 

R 


Cistothorus olatensis 

R 


Minus polvglottos 

R 


Toxostoma redivivun 

R 


Turdus mierratorius 

R 


Ixoreus naevius 

. w 


Hvlocichla guttata 

w 


Hvlocichla ustulata 

s 


Sialia mexicana 

R 


Poliootila caerulea 

M 


Regulus satrapa * 

W 


Regulus calendula 

W 


Anthus spinole“ta 

w 


Bombvcilla cedrorum 

w 


Lanius excubitor 

W, 

Rare 

Lanius ludouicianus 

R 


Stumus vulgaris 

R 


Vireo huttoni 

R 


Vireo solitarius 

M 


V-ireo gilvus 

S 


Mniotitla varia 

Rare , M 

Vermivora pereerir.a 

Rare, M 

Vermivora celata 

S 


Yermivora ruficaoilla 
Denfroica petechia 

M 

S 

w 

M, 


Parula americana 

BsnflMfoa. nigrescens 
Dg.r.dr<?iS3 Towns er.di 

Rare 

M 

W 

Dendroica occidentalis 

M 


Dendroica pensvlvanica 

M, 

Rare 

Dendroica striata 

M, 

Rare 

Oooromis toiraiei 

M 
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APPENDIX VII 


LIS? OF MAMMALS SITED ALONG THE LAGUNA 


Black-tailed Deer 
Raccoon 
Striped Skunk 
Spotted Skunk 
Gray Fox 
Mink 

* Weasel 
Jack Rabbit 
Brush Rabbit 
Pocket Sopher 
Mole 

Wood Rat 

White-footed Mouse 

Meadow Mouse 

Brown 3at 

Hoary Bat 

Red Bat 

Muskrat 

Gray Squirrel 

* Bobcat 



From a list by Gordon Bolander 


Indicates added to list during the study 




















BIOLOGICAL ENVIRONMENT 
SCHEDULE FOR MAY 18 & 21 


5/18 

JOANN 

DAVID 

ROSALIND 

JIM 

ABBEY 

GREG 

PATRICK 

STEVE 

BRIAN 

WENDY 

CONNIE 


^21 

DREW 

JEFF 

JASON 

LAURIE 

DENISE 

SEAN 

PAUL 

LYNN 

RONEAL 

CHERYL 


Purpose of these meetings is for feedback on the oral presentations and 
a last opportunity for feedback about written reports. If possible, 
turn in your finished report. It is also a time to correct errors in 
information which may have surfaced in the course of the study and to 
share, for a last time, what you have learned about the Laguna. 
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PROJECT PAPER 

POMO INDIAN CURRICULUM UNIT 
BIOLOGICAL ENVIRONMENT 


CONNIE REEVES 
May 10, 1989 



In studying the Laguna De Santa Rosa I chose to focus on the 
Laguna from an educational aspect. If the Laguna were to become a 
refuge the educational opportunities to be found would be 
numerous. I chose to focus my study on the historical view of the 
Porno Indians. The Porno's were at one time the inhabitants of the 
Laguna De Santa Rosa. I spoke to several elementary school 
teachers, and all seemed to be interested in what could be done 
educationally within the Laguna environment. The Laguna as an 
educational tool could provide experiences for learning about; 
biology, science, history, environmental awareness, conservation, 
to just name a few. 

The Southern Pomo who lived in the Laguna were seperated by two 
Pomoan tribelets; on the west side lived the Kamhomtara, while on 
the east side of the Laguna lived the Betakmtara tribe. The 
project I have put together has been seperated into different 
aspects of Pomoan life, consisting of; social-political 
structure, language, birth, death, childhood and adulthood, 
marriage, ceremonies, and attitudes held toward the environment. 
In doing this I felt that this would give the teacher a better 
and more complete understanding of Pomoan life style and 
background information. Along with the guide in a section of 
additional resources available to supplement the unit. The 
activities I have included in the packet give the children hands 
on experience in the Laguna setting as well as increase the 
conventional educational skills, along with increased awareness 
ofthe environment. The packet has been geared towards a third 
through sixth grade levels, but can be adapted for younger or 



older children. 


LANGUAGE 

The Indians who lived in the Lagune De Santa Rosa were of 
Southern Pomo dialect, one of the seven distinct Pomo languages. 
The languages received their geographical designations based upon 
their location via the Russian River drainage, Northern, Central, 
Eastern, Southern, South Western, South Eastern and North 
Western. Because, of shared linguistic relationships, the seven 
languages are referred to collectively as the Pomoan family of 
languages. The Pomoan family is, in turn, a member of the larger 
Hokan stock of families. Speakers of the Pomoan languages 
controlled the territory drained by the Russian , South Fork of 
the Eel and the Navarro Rivers, and most of the Clear Lake 
Region. 

Southern Pomo is the name of the seven Pomo languages and of its 
speakers. The Southern Pomo never formed a political unit but 
were simply those village communities that shared the same 
language. The Southern most of these were in the Lagune De Santa 
Rosa and Sepastapool. West of the Laguna was the tribe 
Komhomtara, east of the Laguna were the Betakmtara Porno's. 


THE LAND 

To the Pomo belonged the land which the members traveled on, 
lived on, collected food from, and were buried in. Tribe 
territories were usually within range of water in this case being 
the Laguna De Santa Rosa. The entire territory owned by a 
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tribelet was used; some parts intensively, others seasonaly or 
occasionally. The whole territory formed a unit, some part of 
which was used in one way or another during the year. The 
Southern Porno followed a regular routine of living by a river or 
a creek, above flood level in the winter; then, as spring came 
they moved from the central towns to temporarily occupied summer 
settlements to collect greens and seeds, bulbs, and as the year 
wore on , fruits, berries, and finally nuts and acorns. Fishing 
was usually the best in the winter and spring; hunting more 
productive in the summer and fall. 

The Southern Pomo did not plant crops with the exception of 
tobaccoo, and did not raise animals with the exception of the 
dog. They did use, however, good environmental management 
techniques such as restrictions on hunting and fishing to ensure 
future supplies. These were sophisticated management procedures. 
The Pomo were not growers of food but rather complex collecters 
and hunters. 

Most materials used for clothing, houses, tools and other 
articles of daily use were made of local materials found within 
their territory. Rare, unusual, or locally unavailable materials 
were traded for with other groups to offer in trade to their 
usually abundant local foods. They were the manufacturers and 
suppliers of small disc shell beads for all the North-Central 
California tribelets and were also well known for their excellent 
drills. 

While the demand for some trade items was predictable year to 
year, the size of certain food harvests such as acorns and salmon 
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often varied. To offset local shortages all tribelets 
participated from time to time in the exchange or purchase of 
basic foods when an over abundance of a particular food occured, 
the well-endowed group would host a "trade feast" and invite 
other tribelets to enjoy the harvest. 

There were considerations other than material resources that 
affected the Indian use of the land. Each tribelets territory 
contained many places which had sacred or historical assosiation 
to its inhabitants. Some landmarks were dangerous, some were 
associated with good luck, some were sacred, but all of them 
were named and respected and were an important part of life. 
Connection with the past and the ability to deal with the future 
were associated with the one's home base, anything far beyond was 
associated with danger. Allied to these facts was the 
tremendously strong attachment that California Indians had for 
the place where they wens born, raised, and lived out their lives. 

CYCLE OF LIFE 

In the Komhomtara aand the Betakmtara cycle of life each person 
moved through a series of well defined stages as they grew from 
childhood to old age, entering the transitions with the knowledge 
that they had not only the social, but also the emotional 
support of their families, friends, and communities. 

BIRTH 

The birth of a child was especially important occasion. Although 
marriage united a couple and their respective families socially, 
it was only through the birth of a child that brought them 
together, Child rearing was the primary responsibilty of the 



mother, mother in-law and their closest relatives, including 
older men. A month or more after birth a child received its name 
in a special ceremony, and was placed in a traditional baby 
carrying basket made by men, the basket was usually crafted by a 
close relative of the father. The infant was wrapped in a fur 
blanket and made secure in the basket, (see picture, next page.) 


CHILDHOOD 

Children spent much of their time listening to "coyote stories', 
stories of when the animal people and supernatural were the only 
occupants of the world. They also played a variety of games. 

These were more than recreational and entertainment , they were 
experiences by which a variety of life skills were taught.The 
following story illustrates one of the social values taught to 
children: 

Two brothers, who were small birds with black crests, were 
orphans. They were raised by a very old lady, who they 
called grandmother. This was before people... Coyote also 
lived then, and there were lots of other birds. It was a 
time of starvation. 

One day Coyote was laying on his back singing at the 
moon. He was so proud of himself and his song. And slowly 
all kinds of breads came from heaven in a disc. All kinds 
of Indian bread were in it. Coyote was proud instead of 
humble. He had sung about his hunger in a proud way. When 
something is asked for, one should be humble. When it is 
received, a thanks should be said. Instead Coyote was just 
proud , laid there on his back next to the bread, put his 
hand, took some bread, put it in his mouth and said 'urn. 

And then he sang some more. He did this four times. Each 
time , the disc moved a little farther from Coyote. On the 
fouth move, it rolled away with all the bread. He called for 
help to the people. Everyone was running, trying to catch 
the bread. 

Then those two little birds said to their grandmother 
"we're going to catch it." Everyone else set nets in the 
best places. The poor birds then set theirs in the only 
place left. They rigged their poor net, which was torn and 
sad, over a hole in the brush. The bread rolled into the 
net. Both of them ran up and stuck their heads into the 



Plate 1 


Southern Pomo Baby Basket 
















bread and got their bellies full. Then they grabbed some 
bread for their grandmother and went home. The people all 
9 ®t the rest. Coyote who had been too proud got none. 

(Peri, Petterson, McMurray 1984:155). 

as they grew, children took on the responsibility of collecting 

and carrying wood, assissting in food collection and supervising 

young children. It was the responsibility of the oldest to help 

the younger ones. Boys were instructed in hunting, trapping, and 

fishing, and in the ways of men by their father and his older 

male relatives. Girls were trained in domestic arts of basketry, 

food collection, cooking and in the ways of women by her mother 

and her older female relatives. The more accomplished they became 

in their skills, the more they were allowed to participate in the 

world of adults. Young boys also learned to weave from their 

senior female and male relatives. However, only women wove the 

finer and more complex baskets the Porno's are famous for. 

ADULT LIFE; 

Although there was no single event which marked a person's 
passage into adulthood, it was usually associated with marriage. 
However, there was no criticism of those who remained single. An 
additional stage of adulthood was marked by the birth of 
children. Not only was the couple given a new role and position 
but, also their parents who became grandparents, and also 
brothers and sisters who became aunts and uncles. In fact, the 
birth of even one child brought new privilegles and 
responsibilities for those related by blood and by marriage to 
the child. 

Adult life for a man consisted of a number of activities, 
varying according to his own age or status. In addition to family 







life and participation in the politics of his own and tribelet 
the, vast majority of men engaged in hunting, fishing, 
collecting, tool making, and maintenance building and ceremonial 
activities. For women, in addition to domestic activities, there 
were also opportunities to specialize. The tribelet's headman's 
wife generally presided over the affairs of women . Some women, 
specialized in making certain baskets, midwifery, herbalism, and 
singing. 

Shortly after their recognition as adults men and women become 
elegible for marriage. Marriage not only joined a couple in a 
special relationship but also joined families, towns, and other 
tribelets who then ideally related to each other in a mutually 
cooperative supportive manner. Marriage, therefore, was not only 
a social arrangemnet, but a political one as well. Marriage was 
not allowed between close realtive. 

There was a number of socially approved occassions for unmarried 
men and women to meet. These included, inter-town and inter- 
tribelet events, such as, communal summer fishing activities, 
recreational, trading and ceremonial events. If a man liked a 
particular women, he would inform his parents and they would try 
to arrange for the couple to formally get together by giving 
gifts to the women's parents. If her parents accepted the gifts, 
they accepted the suitor, his family and their children. If, 
however, they refused the gifts outright, the man and his parents 
would become upset, often causing bad feelings between the two 
families. Such relationships had the chance for getting out 
of hand, with one or both families resorting to supernatural 




means and or poison to bring about sickness, misfortune, or 
possibly death. 

Courtship was, therefore, not taken lightly; it was a serious 
affair. The giving and accepting of gifts was a serious and 
formal occassion. If these occassions were not mutually 
acceptable then, the courtship would be tactfully discouraged, in 
order that bad feelings did not arise. Also, since these families 
might find themselves involved in other courtships, they needed 
to protect their rights to enter into future relationships. It 
was during courtship that both parties attempted to provide each 
other with examples of the quality of their upbringing and reveal 
themselves as the individuals they were. Courtship was often 
short, with the man about sixteen to seventeen, and the woman 
fourteen to sixteen when they married. 

Marriage partners were allways selected from outside the group 
that one called their relatives., and were often chosen from 
another community or tribelet of other Pomoans. However, for the 
vast majority of marriages, couples were able to speak each 
other's languages. Exceptions were the sons and daughters of 
socially politically important families. These exceptions created 
or strengthened strategic social and political ties between 
communities and tribelets enhancing and enlarging the 
opportunities of each. 

After marriage the groom was obliged to help his in-laws 
collecting firewood, and sharing the results of his hunting and 

fishing activities. Likewise, the bride was obliged to assist the 
grooms mother in her work. 




Most generally a newly married couple lived near the home of the 
groom, although they often went to the home of the bride for 
short periods of time. Married men lived in the sweat houses with 
other men. They returned to their homes for meals, but often 
slept in the sweat houses. Here they developed comradeship, 
exchanged information, learned from the more experienced and 
planned male centered events, such as, hunting and fishing. 

OLD AGE 

People were considered old when they reached their forties. 
Although they lacked the vigor and stamina of younger people, 
older people, by virtue of their experiences were skilled and 
their abilities were put to good use. Senior men assisted in 
getting food, made and repaired nets and other items, dressed 
hides, fashioned ceremonial materials, and made clam shell beads. 
Senior women also assisted in food and preperation, continued to 
make baskets , fashioned clothes, and made twine and rope. 

Elders associated their materials and other children through 
times of emotional stress. They also cared for and educated their 
grandchildren, and as such insured the continuity of traditional 
ways and beliefs into the future. 

Individually and collectively, elders were the repositories of 
the centuries old history, and the scholars of their cultural 
traditions. It was they who provided a vision of stability in 
which the experiences of others could be appraised and learned 
from. As such, elders were able to contribute to a future in 
which change was not avoided, but rather seen as being part 
of nature and the order of their world. 



DEATH 


When someone died all his belongings, property was destroyed. The 
family burned his body and his things. Everything that was around 
the dead person was destroyed. Whatever they owned went with 
them, their baskets, tools, dancing gear, etc. The name of the 
deceased was never mentioned, at least never as long as it was 
remembered. To remember the dead in such a way that would cause 
them to want to remain among the living was unacceptable. The 
dead could only find their new lives from being freed from their 
earlier existence. Materials associated with the deceased were 
destroyed so the dead would not long for them and return to seek 
them out. Unless death was immediate and unexpected, healer's 
were retained to treat the failing person. The attention and 
resources of the dying persons's family were focused around the 
impending death. Upon death, families and relatives of the 
deceased came together to mourn . The cremation grounds were 
located well away from the towns and places day to day activities 
took place. 

For the tribes who lived in the Laguna De Santa Rosa there was 
life after death. However, the afterlife and the continuation of 
life for the living was only attainable through rituals performed 
by the living in behalf of the dead, and by mutually adapting a 
set of new social relationships, freeing the living and the dead 
to pursue their seperate existences. 

SOCIAL-POLITICAL ORGINIZATION 

Chieftanship: Three types of chieftanship were present among 

the Kamhatara and the Betakamtara: head chiefs, assistant chief, 
and women chiefs. The office of head chief was most often 




inherited with the oldest son preffered successor. However, 
should there be no sons of the chief to fit the position the 
chiefs brothers and sons were viewed as the next chioce, followed 
by the sons of the chiefs sister. 

A successor was chosen before the death of the current head 
chief. The successor then became the assistent chief until death. 
When a successor was chosen the chief presented him to the 
people. The presentation consisted of talking about the 
successor's virtues. If the people agreed with the chief the 
voiced their approval with an "oh". The meaning of a silent 
assembly was obvious. 

At the installation of chief, he was given bead money . With the 
title chief came many responsibilities; however, chiefs wer^ 
usually seen to have been person's of influence rather than 
power.The chiefs duties consisted of advisisng his people, 
planning dances, settling arguments, telling newcomers where to 
hunt and deciding if they could join the village. He also gave 
moral lectures to children. 

Assistant Chief: The responsibilities of this position included 
giving administrative assistance to the chief, acting as his 
agent, and acting as the chief in his absence. 

Female Chief: She was the leader of the women. She also saw to 
the preparation of and serving food for special occasions. 

Messenger: This position was given to a man who was a fast runner 
and who spoke more than one language. Messengers served in a 
diplomatic capacity, carrying invitations to dance festivities, 
to trade, or to council. 

Trading Captain: Another leadership position among the Pomoan 
tribelets was the trade captain, who planned and arranged for 
inner-tribelet trade. 

Kin Group Leaders 

Common among Pomo's each family was headed by a respected man. 
There was also a leader for the women but the man was the chief 
leader. These leaders settled minor disputes, kept the families 
together, and reminded them of the right way to act. 


MYTHICAL AND RELIGIOUS ASPECTS 

Religion and family life were tightly woven together in the Porno 
culture. Though"^hey believed in a creator o€ God, sometimes 
personalized by the figure of Coyote, or of Thunder, seen as a 
great bird with thundering wings and lightning hidden under the 
wings. Their daily religious life revolved around familiar 






spirits of fields or woods. These spirits existed in rocks or 
trees and other familiar objects or were ghosts that took the 
form of men, women, animals, or sometimes monsters. Most of them 
ws3&,evil, but to avoid the evil, the Porno had to carry out 
certain customs or actions, sing regular daily prayer songs, and 
not do certain things known as taboos. Fear of these spirits and 
their actions had added to it fear of being poisoned by enemies 
even some among their own people. 

In any case the Porno faith in the religion was so strong that it 
did some very good things for them. It was probably one of the 
main reasons they washed daily and cleaned up all garbage and 
sewage. This was because they believed parts of this could be 
found by their enemy and used to poison them. It also made lies 
and crimes almost totally unknown, for they feared what would 
happen to them if they lied or stole. It kept most of the men 
from chasing other men's wives, and there were very strict taboos 
against this. It made them keep care of all children with love 
and kindness. It made them protect the land and wildlife from too 
much exploitation as evil spirits attacked people who were too 
greedy about killing game or destroying trees and so forth. 


References used 

Andrews, Douglas and Brown, Vincent; The Pomo Indians of 
California and Their Neighbors, 1969, NatureGraph Publishers, 
Healdsburg Ca. 



Catudo, Michael J.; Keepers of the Earth; 1988 


Warm Springs Cultural Resource Study; Mihilakawna and Makahmo 
Pomo, People of Lake Sonoma; 1984 

Warm Springs Cultural Resource Study, The Makahmo Poma, David W. 
Peri. 


Native American Programs; CABE Conference, San Francisco 1988, 
Fremont Unified School District. 

Project Aquatic, 1988 American Forest Council. 

Project Wild and learning Tree, 1986, West Regional Environmental 
Education Council. 


Supplementary Guides 


Byrds, 
Co. 


Baylor ; Hawk I'm Your Brother, 1976 MacMillan Publishing 
A wonderful story of a little boy who is determined to 



learn to fly. Rudy adopts a hawk hoping that their friendship 
will bring him closer to his goal. A wonderfully illustrated 
book. 

Caduto, Michael J.; Keepers of the Earth, 1988 

This book has everything one can imagine to use as a 
teaching tool. Along with wonderful stories and songs are 
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TRAPS AND HUNTING WEAPONS: AA. Ty,.ieal noose snare, 
BB. trap for quail, placed in trail through brush so quail enters 
and gets stuck in narrow end; A. sinew-backed bow; B. hunting 
arrow; C. detail of feathers on shaft; I), same enlarged; E. head 
of spear ready for attachment; F-L. arrowhead and spear points. 
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NATIVE AMERICAN STUDIES PROJECT 


I HADE ROUTES— 

A study of the trade routes of prehistoric Californians have revealed many in¬ 
teresting facts about the exchange of goods and the spread of culture. Some art 
ifacts traveled from group to group over great distances. Marine shell beads were 
found in Pueblo sites and Pueblo pottery, war clubs, twined bags, and woven 
cloth were found along the Pacific Coast and off shore islands. Mexican stone¬ 
ware was found in historic Luiseno villages and dentalium shells from around 
Vancouver Island were traded northward to Alaska and southward to the 
Chumash. 







rights , were care(ul| y Observed since trespass was cause for 
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ONE 


The Indians of California are different from the other Indian people we have 
discussed. They built different styles of houses, hunted and fished for 
different foods and had differing religions. Their clothing also varied- 
11 These variations existed because of the differing environments where 
the Indian people lived. 


TWO 


There are two things that the Indian people of California had in common: 
they were not farmers and did not make pottery. They did not farm in the 
past because they depended on the acorns from the oak tree as a primary 
food source. Acorn meal is very nutritious and is used to make bread, mush 

or soup. Families or groups of relatives collected acorns from "their" oak 
trees year after year. 


THREE 


California Indians, in the past, were not pottery makers. Instead, they made 

thin^^rnnJ 1 h t fII 1 ^’ aSketry ' The baskets were used To carry things, store 
things, cook, hold babies, or just about anything else you can imaqine Baskets 

m ? de for art-some of them are so small you need a magnify ng glass to 
see them The baskets were also finely woven with a feather co?er forweddinq 

hi! 1 ° me baske * s are worth Thousands of dollars today. People buy them ‘ 
because they are also beautiful art objects. y 


FOUR 


Most of the Indian people of California moved several times a year They 
permanent, well constructed winter villages. But, in the late spring and 
rly summer they might move in family groups to begin gathering all the 
wonderful plants they ate and used to make baskets/ They also hunted and 

lilt K d ?r^ 9 their S u mmer and fal1 jaunts - While They were moving around, 
they built temporary housing. 


had 


FIVE 


Every year before the Indian people of California would leave their winter 
vi lages, they would have a celebration called a "Big Time" by some tribes 

the 'll" p ! an * s growing because it was spring would be collected and cooked 
into mouth-watering dishes. The acorns left from winter storage would be 
cooked and the men would bring in deer and fish. It was a great party. 

Some California Indians had their big time in the fall after all the foods 
had been collected and these were great parties, too. 








SIX 


The California Indian "Big Time" or party was also a time for religious 
ceremonies in the roundhouses (or churches), trading all the nice items 
made during winter such as: baskets, shell beads, bows, arrows, dance 
rattles and clapper sticks, abalone jewelry and many other things. Tradinq 
all these things within the village and from village to village was a 
banking system for the people. Salt from the coastal tribes miqht be 
traded for acorns from the foothill Indian people. 


SEVEN 


Today many of our highways and freeways are built right over the trade 
routes that the California Indian people traveled up and down the state. 
There have even been shells and shell jewelry found in Nevada, Arizona and 
New Mexico archaeological sites hundreds of miles from the Pacific Coast. 
The land of California in the past was in someways much like it is today. 
There were many ways of life among the Indian people who loved California 
because it has moderate climate, lots of food and fun. 
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NAME_ 

Fill in the best answer: 

1- The _was the main source of food in California. 

2. Acorn meal can be made into mush and _. 

3. The large village roundhouse was used for_purposes. 

4. Some baskets are so_ that you need a magnifying glass to see 

them. 

5. A "Big Time" is like a _. 

Circle the best answer: 

1. There are few/many different ways of life among California Indians. 

2. Indian people of California lived in temporary/permanent summer homes. 

3. Today, many freeways/swimming pools are built over old California Indian 
trade routes. 

4. The climate of California is harsh/moderate. 

Answer True or change the underlined part of the statement to make the 
statement true: 

_1. The California Indians did develop agriculture. 

_2. The California Indians made many different kinds of pottery . 

_3. California Indians traded items over short d istances. 

_4. Baskets are utilitarian objects. 

_5. Acorns were a secondary food source for California Indians. 

Vocabulary Words: 

jaunt___ 

primary food source_ 

nutritious_ 

utilitarian 


moderate 



NAME 


CALIFORNIA CULTURAL AREA (4-12) 

" ,j \i t 


*1 


Fill in the best answer: 

L The —-■° rrx -, was main source of food in California. 

2. Acorn meal can be made into mush and 

3. The large village roundhouse was used for C£v£iggvi< nurpn^c 

4. Some baskets are so that you need a magnifying glass to see 


5. A "Big Time" is like a p^^ 


Circle the best answer: 

1. There are few/^i different ways of life among California Indians. 

?. Indian people of California lived In (gSji^/permanent summer homes. 

3 ' ^a d de’rou!e^^' S " i " (nS P °°' S are bu1U over 0,d California Indian 
4. The climate of California Is harsh/ ^derate) 

nate e Ie„ T ™rue : Chan9e “* P*rt of the statement to make the 

/A () 

—— The California Indians did develop agriculture. 

" l - The California Indians made many different kinds of pottery . 

,3. California Indians traded Items over short distances. 

4 . Baskets are utilitarian objects. 

Acorns were a sec ondar y food source for California Indians. 

Vocabulary Words: 
jaunt 

primary food source 
nutritious 



uti 1 itarian 


*71 


moderate 



Shade in the spaces where the words have 
meaning to California Indians of long ago: 
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Activities 

Once Upon a Place 




* 


T 


ACTIVITY: Visit a special place in a natural area several 
times, using activities to increase sensory and intellec¬ 
tual awareness of those surroundings. Keep a record of 
these visits, using a journal or other medium, and share 
the experience with others. 

GOALS: Appreciate that stories are an important way for 
us to enjoy and understand the world around us. 
Develop a sense ol place, a relationship with a natural 



aiea. Enhance sensory'awareness skills. Understand the 
importance of giving and receiving. 

AGE: Younger Children and Older Children 
PROCEDURE: Find a natural area that the children can 
visit periodically, such as a woodland, field, pond or 
park. Ponds, lakes, streams and wetlands work espe¬ 
cially well because they often teem with life. During the 
fiist visit the children will each pick a special spot in that 
environment. It should be a place in which they enjoy 
sitting and exploring and one which makes them feel 
sale. Have the children go to their spots and sit quietly 
for about live to ten minutes the first time. A short visit 
is lecommended initially because it takes time for them 
to get used to sitting quietly, and it often takes a few trips 
before theii places take on special meaning. Gather the 
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group together and have each child share one experi¬ 
ence from her or his place. 

For each subsequent visit have the children bring a 
gift to their places. This gift should be something simple 
from nature, such as a leaf, acorn or some soil. Also, have 
them record their discoveries with words or pictures in 
a journal, or by making models out of clay or other 
media. Here are some activities for them to do at their 
places: 

• Become an ant. Lie on your stomach with your eyes 
close to the ground and imagine you are an ant walking 
along the soil. What does it look like? Feel like? Smell 
like? Do you hear any strange sounds? Use your hand 
lens to look more closely to get an ant’s-eye view. Draw 
a picture or write a short description to say what it is like 
being an ant. 

• Sit upright and do not move. Pretend that you are 
part of the nature around you. If you must move, do so 
very slowly. You may find that insects or other animals 
come close to you. 

• Choose one plant growing at your place and look at 
it carefully. You could choose a large tree or a blade of 
grass. Get to know it by using your senses. 

• Write a poem or draw a picture on a rock. Then 
place the rock with the poem or picture face down as a 
gift to the Earth. Or do the same thing on a leaf, stick or 
piece of bark. Put the leaf, stick or bark poem’under a 
rock or log and, during the course of your return visits, 
watch your gift slowly decay over time as it is received 
by the Earth. 

• Lie on your back and close your eyes for the entire 
visit to your place. Live in the world of sound without 
using your sight. 

• Walk around your place and look for litter from 
people s visits; clean it up if necessary. 

After several visits, when the children have become 
familiar with their places, direct the older children in 
more challenging activities such as learning the names 
of some of the plants that grow there and their natural 
history—for instance, how and why the plants grow 
where they do, set seeds and form spores. 

Have the children share their highlights with each 
other after each visit. Reinforce the idea that the gifts 
they receive from their places are the experiences and 
memories that they bring away from those spots and the 
things they have collected. These gifts can be included 
in their journals. Have them visit at different times of the 
day and under varying weather conditions to provide a 
variety of experiences. Take a picture of each child in 
het or his place at least once during these visits. 

II safety allows, visit the site on a starry night. I he 
birds of daytime will be replaced by the less-known 
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creatures of the night world: bats, owls, nighthawks and 
more. Everything will sound, smell and appear different 
than during the day. 

When the outdoor visits are over, have the children 
create stories from their ‘ Once Upon a Place” collections 
and memories. Young children may have pictures and 
objects that can be shared with others. Encourage older 
children to write a story, puppet show, play, song or 
report about their place. Be sure they tell what they 
brought to the place and what they received from it. 
MATERIALS: Natural area (preferably where it is quiet); 
pencils; paper; clay; paints and brushes; water; crayons; 
held guides to plants, animals, rocks, etc.; hand lenses; 


one collecting box for each child (shoe-box size will do); 
camera and film; cardboard backing to write against - 
bags for litter cleanup; journals. 


Extending the Experience 

• Return to the places periodically to renew a sense 
of belonging there. 

• Encourage the children to find special places on 
their own and to visit them, care for them and learn 
about the plants, animals and the rest of nature there. 

• Set up a spot where the children can display their 
journals, collections and illustrations of their places. 


9-V 


• 23 • 




• Tur. Whiti- Buffalo Calf Woman and the Sacked Fife . 


rest of the Earth by the things that we do? What can we 
do to take care of the Earth and keep the Earth strong 
and healthy for those children to come? 

Activities 

The Time of Our lives 

* S : 'W- 

ACTIVITY: Walk a geologic time line to visualize the 
great age of the Earth and to discuss the immense impact 
people have had on the environment in the short time 
that we have walked the Earth. Discuss our ability to 
destroy the Earth with nuclear weapons. 

GOALS: Visualize how short human history is relative to 
the Earth’s geologic past. Understand what a powerful 
impact people have had on the Earth during the 
relatively short time that we have existed, and the 
potential destructive power of nuclear weapons. 

AGE: Younger Children and Older Children 
PROCEDURE: Mark along a trail, or in an open area, the 
distances shown in Figure 23-1 on page 190, which 
represent major events in the Earth’s history. Do this by 
driving two sticks into the ground with a distance of 94 
feet (28.7 meters) between them. Stretch the rope or 
string between these two sticks and tie it off at both ends, 
leaving the extra length of rope stretching beyond the 
stick that represents the present time. Drive the third 
stick into the ground about a few feet (one meter) 
beyond the “present time.” Stretch the last length of rope 
up to this third stick and tie it off to represent time 
reaching into the future. Then tie the cloth strips onto the 
string or rope at the correct intervals. 

As you walk this trail with the children, stop at each 
point and have children take turns reading the cards that 
describe the event marked at that spot. You may need 
to help young children with the reading. When you get 
near the end and are standing close to the point 
representing the present time, emphasize the brief 
amount of time people have been on the scene and yet 
how great the changes are that we have made in the 
" 01 As you stand at the place marking the present 
lime, have the children look down the string pointing 
toward the future. Ask them what they think we will 
brm g to fl| ture generations of people as a result of what 

arc nmv doing on the Earth. This point in the walk 
h a goocl time to mention that we now' have enough 
physical power, through nuclear weapons, to undo the 
growth of our planet and all cultures in the span of 
minutes. And that despite this potential, even the 
miallest actions we take, when they are all added up, 

Ul lmx ' enormous impact on what happens to the 


Earth and its inhabitants from now' on. 

The following activity, “Earth Circle of Life,’’ should 
be conducted in the vicinity of the point marking the 
present time on this time trail. Explain to the children the 
connection between the past, our present actions 
(represented by the Earth Circle of Life”) and the future. 
MATERIALS: Copy of Figure 23-1, hammer, string or 
rope 105 feet (32 meters) long, three 3-foot (.9-meter) 
.sticks, eleven cloth strips for markers, long measuring 
tape, pictures for teaching aids, numbered index cards 
containing the information for each station along the 
time line. 


Earth Circle of Life 



ACTIVITY: (A) Stand in a circle to represent the Earth 
and the circles and cycles that are vital to sustain life. 
State the gifts given by each part of the Earth (sun, water, 
air, plants, etc.). (B) Thank the Earth for what it gives to 
us and promise to do something positive as a gift to life 
on Earth. Hold a ceremonial fire to symbolize the 
coming together of the gilts in the circle of giving and 
receiving between the Earth and people. 

GOALS: Understand what each part of the Earth gives to 
people and other living things. Appreciate that people 
can thank the Earth, and that we can give back to it by 
taking care of it. Understand w'hat w'e can do in our daily 
lives to be good stewards of the Earth. 

AGE: Younger Children and Older Children 
PROCEDURE: Beforehand: Make up the cards needed 
for the parts of the Earth for Procedure A, as described 
under “Materials.” 

PROCEDURE A: Gifts from the Earth. Bring all of the 
parts of the Earth together into a circle. E-ach small group 
of children, or individual child, will have a (some) 
card(s) with a symbol of a part of the Earth on one side 
(e.g. plants, water) and a brief statement of what that 
thing gives to people and other living things on the other 
side, as described in the “Materials” section. Explain that 
the circle of children symbolizes the Earth and the circles 
that keep life going: the nutrient cycle, life and death, 
and others described in the “Discussion" section of this 
chapter. Flave the “sun" (a child carrying the yellow ball 
or other sun symbol) enter the center of the circle and 
tell w'hat it gives to the people and other living things. 
The ball should be left in the center of the circle. 

.Now' have each part ol the Earth come into the 
center one at a time (that child or those children bearing 
the cards representing the parts of the Earth). The 
children will tell wliai each pan of the Earth is and what 
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The Time of Our Lives 
(time line) 

The Past 


1) 4.6 billion years ago: 

—solar system is born 
—Earth forms 

2) 3.5 billion years ago: 

—life begins on Earth 

3) 405 million years ago: 

—first life on land 

4) 360 million years ago: 

—first insects appear 

5) 200 million years ago: 

—dinosaurs appear 

6) 136 million years ago: 

—flowering plants appear 

7) 65 million years ago: 

—dinosaurs disappear 

8) 300.000 years ago: 

—oldest known remains of modern human beings 
(Homo sapiens) come from this time 

91 10.000 years ago: 

—farming revolution begins 
—most recent ice age ends 

10) 2.000 years ago: 

—birth of Christ 

—beginning of modern calendar 

11) 100 years ago: 

—industrial revolution 


Present 


1) 94 feet (28.7 meters) 


all measurements are given in 
distances from Present Time 


2) 73 feet (22.3 meters) 


Scale: 1 inch = 4 million years, or 

1 centimeter =1.57 million years 


3) 8.4 feet (2.6 meters) 

4) 7.5 feet (2.3 meters) 

5) 4.2 feet (1.3 meters) 

6) 2.8 feet (.9 meter) 

7) 1.4 feet (.4 meter) 

Time 

'Ssty 8) .075 inches (.1905 centimeters) 

\ 9) .0025 inches (.006.35 centimeters) 

V 10) .0005 inches (.00127 centimeters) 

1 I) .000025 inches (.0000635 centimeters) 



1 

I 

| 

| 


l-ifiiuv J l -/ 


future Time 
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gifts are to people and other life on Earth. The cards 
w,Il be put in the center near the sun and left there, and 
the children will return to the edge of the circle. Each 
child or group of children representing a part of the 
Eanh w,l repeat this procedure until all have done so 
and all of the cards are in the center. 

PROCEDURE B: Gifts to the Earth. Have each child sit 
■n place ,n the circle and write down on a piece of paper 
one or more things she/he promises to do to take care 
o t e Earth such as to conserve water, use less 
electricity to save energy, help an endangered species or 
recycle her/his solid waste instead of throwing it away 
Many other ideas are suggested throughout the chapters 
of this boo.c Also on this paper, have each child express 
thanks for the gifts that the Earth gives to her or him by 
writing something such as a poem, short letter or a short 
story or by drawing a picture. 

Now, one at a time, each child will come into the 
center of the circle to say what she or he promises to do 
to take care of the Earth and to share the way that she 
or he has thanked the Earth on the paper. Then the child 
will drop the slip of paper into the fire ring and return 
to the circle. When everyone has done this, burn the 
index cards and papers containing the gifts both to and 
ront the Earth. Spread the ashes over the ground These 
ashes symbolize the children’s and Earth's gifts to each 
other, which complete the circle of life, of giving and 
receiving. 

MATERIALS: (A) yellow ball or other symbol of the sun; 
index cards representing parts of the Earth with a 
picture on one side and a brief description of what that 
part gives to people and other living things on the other 
side. In large groups, some of these parts may be 
represented by several children. Or, in very small 
groups, each child may hold several index cards repre¬ 
senting parts of the Earth. Here are some descriptions to 
include on these cards: 

* sun—I(we) give light, heat and energy to make the 

plants grow. (The sun should be represented by a large 
yellow' ball.) & 

plants—1(we) use the sunlight and make food and 
oxygen for other living things. 

soil, rocks—I(we) feed the plants to make them 
grow (rocks, soil). 

aii I(we) give breath of life to the living things. 

* water—I(we) quench the thirst and bring life to all 
Plants and animals (rain, clouds, rivers, oceans, lakes 
ponds and wetlands). 

* seasons—I(we) — spring, summer, hill and winter 
P'ing change each year: heat and cold, wet and dry, 

s Lep and wakefulness, new life and old. 

animals—It we) feed people and each other, help to 


pollinate flowers and sow plant seeds, and bring m 
ment and sounds to the Earth. 

stars and moon—Kwe) light the night sky, guid. 
way and (moon) bring the tides. 

people Kwe) care for the Eanh and hold all o 
parts of the Earth in our hands. 

stories—I(we) bring the world to life in your in 
nation. 

* llfe and dea th—Kwe), life, bring living things wl 
there were none before. Kwe), death, make room 

new life. We, life and death, keep the circle of life 
death turning. 

circles—I(we) keep the life on Earth going and k 
everything in a good balance. 

(B) Fire ring or container for burning papers in, mate) 
pencils, one piece of paper for each child on which s 
he will promise one or more thing(s) she/he will d< 
care for the Earth and express thanks for the gifts 
Earth gives to us, one cardboard backing for each cl 
to support the paper as she or he writes. 



Extending the Experience 

* Desi 8 n a puppet show depicting the major peri 
of geologic history. Use a narrator to describe 
changes in life conditions on Earth through time. Crt 
dialogue for the plants, animals and humans as tl 
appear in the course of Earth history. 

Rewrite the story of human history and how- 
have treated the environment through the present tii 

l ocus on how people could have been better Ha 
stew aids. 
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dwellings in a community 


SUMMARY OF ACTIVITY 

Students research different areas of California (or 
different cultures) and create a mural depicting 
traditional Native American dwellings or dwell¬ 
ings of other cultures. 


Time: 20 minutes in class, one or two research 
periods, 30 to 45 minutes drawing mural 

Setting: Classroom, school library 
Materials: 

* Reference materials for student research (see 
the resources section) 

Butcher paper or poster board 

Marking pens, crayons, or paint 

Subjects: Social studies, art, language arts 

Key Words: Community, dwellings, surround¬ 
ings, natural materials, resources 


ate environment. Goods and resources from all 
over the world are now available in our 
communities. 

At one time dwellings that people lived in 
varied greatly according to local conditions The 
sign ot homes was determined by the natural 
uilding materials available and was suited to the 
climate in which the people lived. Native Amerb 
cans living , n different regions of California built 
houses that were particular to their region 

hi the California Northwest, Native American 
houses were built from planks of cedar, pine, or 

andThe DTu fr ° m nearb y fo rests. A pit was dug 
and the p ank house was built over it. The strong 8 

thmk wads and roofs kept inhabitants cool in 
summer and warm in winter. 


RELATED CALIFORNIA 
FRAMEWORK CONCEPTS 

S;; h ' , , ,CUl, “ reS and the env * r °nments in 

from H V 7 Va ,7 fn ™ P ' ace 10 P ]a “' (Adapted 
rom History-Social Science Framework ) * 

fmm° rn i5 S land and environm ent have changed 
rom prehistoric times to the present. (Adapted 
rom History-Social Science Framework) 

V isual art media can be used to translate ideas, 

p rrfl gS ' and valu es. (Adapted from Visual and 
;< rnung Arts Frameivork) 

OBJECTIVE 

;^:r ch W different geographic regions, 
..Vi® * Ways that d we,li ngs suit their 

«ackcround information 

*hvSp C ? m f mUnitieS ' needs Were met entirely 
o.d re,« u T r iateenvironment - AiI food, water, 
‘•' r n>undi n r S 'Iff gathered from th e natural 
’ :,, nt in N Ai ; h °ogh this is still true to some 
mu it . s ; f , W cultur es of the world, most com- 
onger depend solely on the immedi- 




mv■ 1 ''I 


bark from U „ nta h California - of 

bark from nearby redwood and cedar trees were 

piled against a central pole until no holes re¬ 
mained except a smoke hole in the top and a small 
doo rW a y down below. During cold weather a dool 
of tule or animal skin was used. 
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DWELLINGS IN A COMMUNITY (Continued) 


( 


Most homes built along the California coast 
were made of tule or brush. A pit about two feet 
deep was dug, then a frame of willow poles was 
made to curve over the pit. The frame was covered 
with brush or tules that were tied with cord made 
of nettles, milkweed, or hemp fiber. 


PREPARATION AND LEAD-UP 

Have reference materials available for student re¬ 
search or schedule library time for the research 
Determine what areas of California students will 
study or whether they will study dwellings of 
other cultures around the world. 



Some Native American dwellings in the Cali¬ 
fornia Central Valley were earth-covered brush 
shelters. A pit was dug and lined with poles for the 
framework. The tips of the poles were tied to¬ 
gether and brush and tule were laid on top of the 
framework. A layer of mud several inches thick 
covered the entire house. This design helped 
keep out summer's heat and winter's cold. Grasses 
and plants often grew on the earth-covered roofs 
so that the dwellings blended into the landscape. 



In this activity students look at Native Ameri¬ 
can dwellings in regions of California and find 
out how they relate to the environment. The activ¬ 
ity can also be done by focusing on other cultures 
around the world. The term “culture" refers to the 
beliefs, social structure, and material traits of a 
group or community. The culture as well as the 
physical characteristics of a community are influ¬ 
enced by the natural environment. 


PROCEDURE 

Day One 

1. Ask students to relax and close their eyes. Take 
them on an excursion using guided imagery* 
“Imagine yourself where you were when you first 
woke up this morning . . . Put yourself in that 
place and tune into the sights, sounds, smells, 
feelings of where you were ... Get up and begin 
your day, getting ready for school. . . Notice what 
running water, electricity, or other conveniences 
you use . . . Notice the different rooms you walk 
into and what those rooms are like ... Pay atten¬ 
tion to all your sensations . . . Imagine yourself 
starting off for school, traveling the way you 
usually do . . . Before you leave, take a good look 
at the outside of your home . . . Notice what it 
looks like, what the shape of the building is like, 
and what the building is made of... As you go to 
school, pay attention to smells, sounds, feelings, 
and sights. . . At some point along the way, where 
you feel comfortable, stop . . . Turn all the way 
around once, slowly . . . Now let the scene around 
you change ... Let the buildings, the road, or 
sidewalk, the whole community seem to melt away 
to the way it may have been a long time ago 
Imagine the day is just beginning once again 
Imagine yourself now as a member of a Native 
American tribe (or other culture) who lived in the 
area at least 200 years ago . . . You are just waking 

up. . . Notice your surroundings, the sounds, 

smells, sights, and feelings that greet you . . . Get 
up and begin your morning activities, paying 
attention to where you are and what you use to do 
each thing. . . Notice what your home is like . 
When you are ready, bring yourself back to the 
present and open your eyes." 

2. Invite students to share their experiences, being 
sensitive to the fact that many students prefer to 
keep quiet after a guided imagery journey. Tell 
students that they are going to find out more about 
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DWELLINGS IN A COMMUNITY (Continued) 


i\iative American communities (or those of other 
cultures) and how they were affected by their 
natural surroundings. 

3. Divide students into groups. Each group will 
research a different area of California like the 
California Northwest, California Mountain Re¬ 
gion, California Coast, or the Central Valley (alter¬ 
natively, have groups research different cultures 
around the world). Students will find out about 
the traditional Native American houses that were 
found in each area (or traditional houses in other 
cultures), answering questions like, "What natural 
materials were used to build the houses? Where 
did the materials come from? What happened to 
the houses when they were no longer lived in?" 
(See the discussion questions as well.) Allow stu¬ 
dents a couple of days to conduct their research. 

Day Two 

4. Have students use coloring pens, paints, or 
crayons to create a mural depicting traditional 
houses they have found out about. Each house 
should be placed in its appropriate terrain. 

Discuss the appropriateness of materials used 
in the construction of the houses. Ask, "What was 
the climate in each area like? What materials were 
used to build the houses? Were these materials 
easy to find? How did the materials used for 
building the houses meet the shelter needs of the 
inhabitants?" Also discuss the communities stu¬ 
dents researched (see the discussion questions). 

DISCUSSION QUESTIONS 

1 low big were the communities? 

1 low did the people in the communities have 
their needs met? Did they hunt? Grow their 
own food? 

1 low might the natural surroundings have affected 
the communities? 

1 l (, w did the surroundings affect the houses you 
s tudied? 

) t<nv do the surroundings affect our community? 

' H ‘ s the weather have any effect? Does the terrain 
:n °untains, ocean, river, bay)? 

! VALUATION 

' *'' 1 the guided imagery exercise. Ask students 
about how their mental picture changed 


after studying more about the dwellings of Native 
Americans (or other culture they researched). 

EXTENSION IDEAS 

• Have students write a story on "A Day in the 
Life of a Kid from (the researched culture).'' Alter¬ 
natively, have students write a story that com¬ 
pares their own community with a community 
from the culture they researched. 

• Have students draw pictures of houses they 
would like to live in that use some of the design 
features of Native American dwellings. Students 
can write or tell why they would like to live in 
the houses. 

HOME LEARNING SUGGESTION 

(Use as follow-up to this activity) 

Challenge students to find ways that surround¬ 
ings affect the design of their home or of buildings 
in the neighborhood. Give students a data sheet 
(see sample) and suggest they look for things like 



COMMUNITIES AND CULTURES 157 





DWELLINGS IN A COMMUNITY (Continued) 



air conditioning, heating, covered patios, a swim¬ 
ming pool, trees for shade, and porches on the 
south (sunny) side of buildings. 

RESOURCES 

For Students 

Faber, Gail, and Michele Lasagna. Whispers from 
the First Californians. Alamo, Calif.: Magpie 
Publications, 1980. This book contains activi¬ 
ties and information about Native Americans 
of California, including comparisons of var¬ 
ious regions. 

Sauer, Carl. Man in Nature. Berkeley, Calif.: Turtle 
Island Foundation, 1975. This textbook is 
loaded with information about native people 
of North America and their ways of life. 
Siberell, Anne. Houses: Shelters from Prehistoric 
Times to Today. New York: Holt, Rinehart, and 
Winston, 1979. Siberell tells about how houses 
evolved through the ages, showing the devel¬ 
opment of more and more sophisticated 


houses and how need, lifestyle, and availabl 
materials dictate the kinds of houses we live in 
Dunrea, Olivier. Skara Brae: The Story of a Prehiston 
Village. New York: Holiday House, 1985. A 
village in the Orkney Islands (north of Scot¬ 
land) is the setting for this story that tells how 
dwellings were built, furnished, and insu¬ 
lated, and how social and physical patterns of 
the community changed over generations. 

SOURCE OF ACTIVITY 

Project Learning Tree , "Another Way of Seeing." 

Washington, D.C.: The American Forest Coun¬ 
cil, 1977. 

Illustrations adapted from: 

Elsasser, Albert B„ and Robert F. Heizer. The Natu¬ 
ral World of the California Indians. Berkeley: Uni¬ 
versity of California Press, 1980 . 

Faber, Gail, and Michele Lasagna. Whispers from 
the First Californians. Alamo, Calif.: Magpie 
Publications, 1980. 
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SUMMARY OF ACTIVITY 
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TOOLING AROUND (Continued) 



object could be used. Encourage students to be 
creative; for example, a stone might be used to 
pound nails, to keep a car from rolling away, to 
stop up the bathtub, to sharpen a pencil, to help 
warm up the bed (if the stone is heated), as a door 
stop, or as a step ladder. 

2. Discuss with students the uses they have 
thought of for each object. If some of the objects 
are tools, demonstrate how they are used and 
what their purpose is. 

3. Explain to students that a tool is something that 
helps you complete a job. Ask, "Can you think of 
tools you or people you know use?" List student 
suggestions on the board. Talk about how people 
who have different jobs must use different kinds 
of tools (for example, discuss the kinds of tools a 
carpenter and a plumber might use). Ask students 
how the tools are different and how they are alike 
(a carpenter might use a hammer, tape measure, 
saw, screwdriver, and a drill, while a plumber 
might use a pipe wrench, pliers, plunger, and a 
snake). 

Day Two 

4. Tell students that they are going to design tools 
for specific jobs. Give them a choice of several 
challenges such as the following: 

Design a tool that would make heavy objects 
easier to lift. 

• Design a tool that would let you squeeze a 
slice of lemon without squirting the lemon 
juice in your eye or on your shirt. 

• Design a tool that would enable you to put 
out candles without spattering wax and 
without making the wick smoke. 

• Design a tool that would keep skeins of yarn 
or rope from getting tangled. 

Design a tool that would make pictures hang 
straight. 

Design a tool that would keep your shoes 
together in the closet. 

Pass out paper and colored pens or crayons and 
have students work individually on the problem of 
their choice. Students are to draw a picture of the 
design they have created and write a paragraph 


explaining how the tool they have designed would 
be used. Encourage students not to stop at one 
solution but to think of as many solutions as pos¬ 
sible. When students have finished, have volun¬ 
teers share their designs. 

5. Discuss the fact that every culture throughout 
time has found ways of using tools to solve prob¬ 
lems of daily living. Traditionally, most of these 
tools came from the community's immediate sur¬ 
roundings, and were made from materials like 
rocks, plants, and animal parts. The needs of 
people and the materials available to them vary 
around the world, so the ways people do things 
and the tools they have created also vary. With 
fourth grade students you might discuss the mate¬ 
rials necessary for the tools they designed. Ask, 
"Are they materials that are available to our 
present culture? Were they available to Native 
American cultures of 200 years ago?" 

6. Have students begin research of tools that Na¬ 
tive Americans in your area used for building, 
preparing food, cooking, or making crafts. Have 
them draw pictures of tools. Alternatively, you 
might have students research and draw pictures of 
tools that were used by people of another culture 
you have studied. 

Day Three 

7. After the research has been done, bring in an 
assortment of contemporary tools and have stu¬ 
dents observe differences and similarities be¬ 
tween these tools and tools used by Native Ameri¬ 
cans (or by people in another culture students 
have studied). Observations might include the 
function of tools (how jobs done by the tools are 
similar or different), the materials used, and how 
life would be different without the use of these 
tools. 

8. Have students draw pictures of contemporary 
tools that perform tasks similar to tools used by 
Native Americans (or by people in another culture 
that students have studied). Discuss the uses. 

DISCUSSION QUESTIONS 

What materials were the tools made of? 

How were the tools made? 

How were they used? 
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How might the tools available to a community 

affect the community over time? 

Was there a special person in the community who 
made the tool? 

Was there a special person who used the tool? 


EVALUATION 

Have each student choose one tool from our cul¬ 
ture and one tool from a Native American culture 
or another culture. For each tool, have students 
describe what the tool looks like, what the tool is 
made of, how to use the tool (step-by-step direc¬ 
tions), and what problem or problems the tool 
solves. 


EXTENSION IDEAS 

• Have students re-examine their challenge prob¬ 
lem and solution from the point of view of a 
Native American. Alternatively, design a chal¬ 
lenge problem that is appropriate to the Native 
American lifestyle. 

• Have students use “junk" materials to make 
models of the tools they designed. Stress to stu¬ 
dents that the tools must benefit society in some 
way. 



Have students study baskets made by Native 
merican tribes in your area (check with histor- 
soci eties, museums, or craft centers to see 


about borrowing baskets). The class might study 
how the baskets were made, what tools were 
used to make them, if there were any people 
whose specific job was to make the baskets, and 
how the baskets were used (you might find a 
resource person in your area who could instruct 
students in making baskets). Discuss how the 
baskets compare to contemporary objects used 
for similar purposes. 

Have students study the different kinds of boats 
that Native Americans in California designed. 
Find out what materials were used, what tools 
were used, whose job it was to make the tools, 
and how the boats suited the lifestyle of the 
people that built them. Students might build 
models using materials similar to those used by 
Native Americans. 

• Have students find out how animals use tools. 
Animals That Use Tools, by Barbara Ford, is a good 
source of information. 


HOME LEARNING SUGGESTION 

(Use as follow-up to this activity) 

Have students ask parents to identify tools they 
use at work or home, and how they use them. 
Students can ask parents if the tool has changed 
over the years and, if so, how. Students then write 
a paragraph describing the tool and its uses. 


RESOURCES 

For Students 

Faber, Gail, and Michele Lasagna. Whispers from 
the First Californians. Alamo, Calif.: Magpie 
Publications, 1980. This book contains activi¬ 
ties and information about Native Americans 
of California, including comparisons of var¬ 
ious regions. 

Ford, Barbara. Animals That Use Tools. New York: 
Julian Messner Publishers, 1978. This chil¬ 
dren's book shows ways different animals use 
tools. 

Sauer, Carl. Man in Nature. Berkeley, Calif.: Turtle 
Island Foundation, 1975. This textbook is 
loaded with information about native people 
of North America and their ways of life. 
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